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Some  Aspects  of  Photography 
of  the  Hand  ' 


F.  (J.  VVALKKR,.M‘r).‘  ’ 

Resident  Plastic  SurRery  “  ’  . 

'St.  Mithael’s  Hospital,  Foronto,  Canada 

AR'I'HUR  SMIAI.OVVSKI 

Photo^ra  ph y  I  )epa  rtinent 

St.  Michael’s  Hospital,  roront<»,  Canada." 

A(X>IIRATE  photographic  rcproduc- 
^  ^  tion  of  the  hand  is  vitally  im- 
portant  to  the  surgeon  undertaking 
operative  pntcedures.  Size,  shape,  fex- 
ture  and  color  variations  as  well  as 
deformities,  and  function  may  all  he 
accurately  recorded  before,  during  and 
after  treatment.  These,  together  with 
the  judicious  use  of  operative  photo- 
graphs,  will  preserve  for  all  time  inter- 
estingr  unusual  or  teaching  cases. 

Photography  of  the  hand"  may  he 
simple  or  complex  because  of  the  many 
possible  combinations  of  normal  struc¬ 
ture  and  function,  together  with  abnor¬ 
mal  conditions  superimposed.  Tine  or 
both  hands  are  often  .photographed  in 
several  views;  complementary  regional 
photographs  may  be  necessary,  e.g.,  fin¬ 
gernails  To  achieve,  uniformly  good 
results,  standard  positions,  lighting;  and 
photographic  techniques  are  necessary. 
The  medical  photographic  studio  is  the 
ideal  place  to  carry  out  such  procedures; 
when  necessary,  photography  of  the 
hand  is  done  iiv  wards,  clinics,  or  in 
the  surgical  operating  theatre. 

Camera,  Lens,  Film  and  Filter 

The  'camera  size  and  type  will  be 
.influenced  by  availability,  personal  pref¬ 


erence  of  the  photographer,  and  the 
'intended  use  of  the  reproduction.  Re¬ 
flex  type  ground  glass  cameras  give  an 
exact  preview  of  the  area  to  be  photo¬ 
graphed;  larger  size  cameras  permit  the 
,use  of  a  variety  of  film  types;  miniature 
cameras  are  well  adapted  to  rapid  se¬ 
quence  photography  and  are  often  used 
in  the  operating  room. 

The  camera  distance  is  influenced  by 
the  area  photographed  and  the  lens 
focal  length.  For  photography  of  the 


Figure  1.  Oncolysis 
A  —  Panchromatic  film 

B  Orthochromatic  film,  inerrused  contrast 
of  skin  texture  and  darkening  of  red 
subungual  hemorrhage  using  orthochro¬ 
matic  film. 


/. 
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hiti\d,  the  iu)rnial  Ions  is  usually  used. 
CVcasiunally  tolcphutu  louses  will  bo 
an  advanta^’o  tu  prosorvo  porspoctivo 
and  to  incroaso  tho  workini^  distanoo 
from  camora  to  subjoct.  Tho  incroasod 
worknu’  distanoo  .allows  tho  sury;oon  op' 
orativo  troodoin,  thus  ohininatinn  pro- 
lonjiod  surnioal  procoduros.  For  inaoro- 
photography  of  tho  skin  and  nails,  short 
focal  lon^jth  lonsos  poriiut  i^roator  ina^' 
nitication  with  roasonablo  bellows  ox- 
tonsion. 

Because  of  tho  usual  pink  llosh  et)lor 
.of  tho  hand  orthoehroinatie  film  or 
panehri'inatie  film  with  ^roon  filter  will 
improve  tho  hand  texture  and  contrast 
Tho  exception  is  photoj^raphy  of  dark 
skinned  patients  and  photo>;r.iphy  in 
tho  operating  room,  whore  panchromatic 


F.  G.  Walker  and  Arthur  Smialowiki 

film  should  bo  used  to  reproduce  tho 
rod  colors  in  a  lighter  tone. 

I  land  Siip|>t>rt 

In  tho  studio  it  is  convenient  to  sup¬ 
port  tho  hand  on  a  shoot  of  i^lass  lar)2;o 
enough  to  accommodate  both  hands.  'A 
simple  arranjiomont  consists  of  an  ele¬ 
vated  j^lass  with  open  siilos,  the  bottom 
■sorvinji  for  backgrounds.  Tho  shadowloss 
box  usually  used  to  photonr.iph  ^ross 
specimens  is  suitable.  Altern.itely,  tho 
hands  may  be’ placed  against  an  op.upie 
back^iround  or  photoj^raphed  in  iPid- 
air.  Such  methoils  may  cau.se  undesir- 
.ible  shad(*ws  or  uiovement,  but  the.se* 
may  b.e  minimised  by  usin^j  fl.ish  liiilit- 
in^  or  nniih^ht.illumin.itioh. 


—  Black  background  with  oblique  transil'umination.  This  technique  gives  sharp 
outlines,  mainly  in  the  web  spaces  and  linger  tips. 

—  Shadowless  background  with  hand  sup'fKjrted  on  a  glass  plate  elevated  from 
the  background.  This  technique  is  simple  tor  accurate  hand  photography. 


Figure  2.  A 
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l.i^hting  .  Kt  of  linht  .sources  should  he  avoided 

The  hattd  cat.  he  successfully  photo-  pmhlems  arise  when  follow  up 

graphed  wtih  couttuttous  linhf  or  flash  P»'"t<'«''iipl.s  are  req.tested, 
illuiuitiation.  IM.otoflood  It^htit.^  is 
su  I  table  f  or  c.M,|..r,,livc  iMtunls.  Hasl, 

ilUmim.itioii  is  pYeferahle  for  use  with  The  hacl<t»roittid  slutuld  he  evenly 
those  who  do  tiot  co-operate  as  well  as  illuminated.  It  will  he  plain  unless 

for  photography  in  the  operating'  lines,  yriil  screens  or  rulers  are  in- 

the.itre,  Electronic  flash  illumin.ttion  is  iluded  to  show  relative  size.  With 

.in  ideal  li^^ht  .source  for  macrophotoj'-  monochrome,  white  or  yrey  h.ick- 

r.iphy  of  the  skin  .ind  n.iils.  yroumls  ,ire  usually  used  because  they 


F'iguro  3.  Macrophotograph  of  a  normal  finger.  Arrows  point  to  fingerprint  on  glass  support. 


Stand. ird  Itj'htintJ  for  one  or  both  .ire  easy  to  duplicate  and  j^ive  j^ood 
h.inds  consists  of  two  li^ht  heads  about  h.ickj'round-suhject  separation.  A  black 
twenty,  inches  froii'i  the  hand  at  a  4.^  b.ick^round  is  attractive  and  yives  j^ood 
decree  an^jle  from  the  axis  of  the  cam-  separation.  Oblique  or  semi-tr.insillumi- 
era  lens.  This  is  suitable  both  for  pho-  nation  is  nece.ssary  to  yivc  it  sharp 
tojiraphy  in '  color  and  monochrome.^  outlines,  (b.m  plementary  blue-yreen 
With  a  black  b.ickyround.  an  additional  backgrounds  ^jive  pleasing!  results  when 
oblique  lij»ht  from  below  the  h.ind  will  used  with  color  film,  although  any  neu- 
(.jive  the  hand  sharp  outlines.  For  macro-  tr.il  color  is  .satisfactory.  To  avoid 
photography  one  li^ht  source  , clo.se  to  shadows,  the  part  to  be  phtHoyraphed 
the  camera  lens  is  sufficient.  A  num-  should  be  placed  on  a  sheet  of  tjlass 


\ 


,  ■»> 
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Fiqutp  4.  Thipo  methodii  ol  dopicttnq  aite. 

A  Actomeqaiic  hand  Inside  noimal  hand. 

B  AcTomeqalic  hand  photoqtaphed  with  a  scalo. 
C  Same  hand  photoqtaphed  aqainat  a  qrid. 
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Boms  Aapsrla  ol  Phologttiphy  ol  Ih*  Hand 

trnin  till'  li.u'k^tontul.  It  ii  mi' 
poU.mt  til, It  till*  yl.iM  In'  Iri'i'  i»l  fiii('i'i' 
piiiitM  lit  ntlii'i  I'xtr.ini'u’uH  m.iiktiivjx. 

,  l  et  n'i'»)H,l  xi'.ili'N  in;iy  In'  pl.un'i.1  nil 
till'  nl.iHH  Ol  pnippi'il  to  till'  top  mirl.in'  itl 
till'  li.iiul,  Alti'ni.iti'ly  till'  li.iiul  m.iy  In' 
pliot(t)4t'.ip|ii‘i.|  a^.niiNt  .1  Inick^roiiiul  oi 
■imilorm  liiu'«  01  .1  j^rul  ncri'i'ii.  I'or  .1 
Jr.im.itu*  ti'.uliiiin  ili'inoimtr.itioii,  ,1  ilin' 
I'.isi'il  li.iiul  iii.iy  hi'  plioloj.;r.iplii'il  In'Nuli' 

.1  iioiiii.il  li.iiul,  |)rptli  ol  Iji'lil  .ilioiikl 
•  hi'  I'lioiitili  to  yivr  ovrr-.ill  sli.irp 

ili'liiiitioii;  tins  IS  .iti.iiiu'il  hy  stopping 
till'  li'iis  ili.iplir.i^in  to  I'lll  01  I'lUi.' 

I  liiiul  Positions 

h.isii,'  li.iiul  posit  ions’  slit  mill  In'  iisi'il 
tor  i'oiisisti’iit  iltiplii'.ilioii  I  Isti.il  plio' 
tojtr.iplis  iiii'liiilr  tkiosr  ol  tin'  I'xti'iiclril 
li.iiul  vii'wi'il  Iroiii  'till'  iK'xoi  .iiul  I'x*' 


% 

tfiisor  siiil.urs,  toj'rtiu'r  with  l.itiT.il 
vii'ws  III  llrxioii  .iiiil  I'xtriisioii.  In 
p.itliolot'ii'.il  Mt.iti's,  iiinisii.il  virws  .in* 
iii'i'i'ss.iry.  lirri'  rxi'i'lh'iit  li.nson  he*' 
twi'i'ii  till'  snrt'i'oii  ,nul  tlii'  mrilir.il 
plioto>»i,iplu'i  IS  I'ssi'iiti.il,  hniii'tioii  may 
In*  ili'imiiisti.iti'il  l>y  iloiihli'  I'xposnrrs, 
srn.il  plioto^r.iplis  or  hy  plioto^r.iplnn^ 
with  till'  h.nul  pi'tlormitit.!  .111  .ict,  i'.^., 
holihnt.'  *.i  priu'ih* 

Ui'i'.nisi'  ol  till'  I'oiiiplrxitif's  ol  till' 
h.nul  .mil  till'  m.niy  p.ltholo^u .il  st.itrs 
to  whii'li  It  IS  siih|i'itril,  .iirnr.iti'  pho- 
to^r.iplnr  1 1'proiliii't  ion  is  ihllirnlt. 
rri'.itiiu'iit  IS  oltrn  prolon^i'il,  .nul  writ' 
ti'ii  ilrscriptioiis  ihllunlt  to  inti'rpirt. 
It  IS  rssriiti.il  tn  thr  snr).;ron  .mil  nlti'* 
m.itrly  thr  p.itirnt  tli.it  photot'r.iphs  ol 
thr  h.nul  hr  ronsistriitly  ol  yooil 
ipi.ihty. 


lotiiiuil  ol  lh»  niolov|l(til  Pholngiuphlr  Aanooltillon  °  Vnt.  No.  I  r«»iit«i«iiy,  Itini 

Mist  Inicrnatioiial  (a)iigrcss  of  Medical 
Plu)toi;raphy  and  (;incinat(\i»raphy 

Tho  liXoi n.Hion.tl  Moiho.il  I’hotuyiaphy  .«iul  ('inr 

wan  lu*KI  iM  PunnoKloil,  \VoM  Upimany.  S«“ptoinlM'r  27  >0, 
Ap|>n'\npaloly  S(»0  powinn  fiom  .V»  otunnien  w»mo  ii'yiMoirvl  .il 
flu*  tiuvlinnn.  riu*  I'onutA'nn  wan  or^anuv'il  I'y  tiu*  IVnUnolu*  i lonrllnohalt 
1‘iii  l’lu»lo)iiapl\u*  It  wan  a  pro|«*»M  that  ivijuin'il  a  ^toat  iIimI  *>l 

prolimtnarv  woik  aiul  thi'  lavt  that  it  wan  niK'iTnntiil  in  tlihiilo  to  ihr 
luanv  pci  noun  who  ^avc  much  ol  then  lime  aiul  ciicruy. 

Vhe  mcctiunn  were  hcKl  lu  a  )jioup  ol  huiKhu>in  ou  tlic  lihicuhol 
CNhihitiou  jiuuiiuln  lu  the  Kolvit  Sv'huiuaiiu  Saal  then*  were  1  papern 
pivneuie\,l.  Vhene  were  traunlaterl  into  Oertuaii,  l•reueh  aiul  l'!u^ihnh. 

•  Siimiltaueoiinly  lu  the  laiu'pa  Saal  there  were  121  papern  preneiiteil. 
Nearly  all  ol  thene  weie  iii  tiermau  At  the  name  time  SI  motion 
pieture.  Iiimn  weie  nhowu  lu  the  Kleiner  Koiinrennaal,  'I  hin  huiUiiin  alno 
housevl  the  exhihitn  eousintiuj’  ol  huiuhviln  ol  priiitn  aiul  traiinpareueien, 
riu*  meetiu>;n  ntarlevl  at  '>  AM.  each  day  aiul  eoutiiuuul  until  alter 
t'  I’.M.  with  a  .nclu'vhilei.1  2  luuir- interval  Ivtween  1  aiul  3  I’.M,  Thin 
very  lull  program  with  .nimnllaneoun  activity  in  three  neparate  huihl 
injin  i^ave  very  little  time  lor  lelaxation  aiul  nuule  it  neceiesary  to  sliuly 
the  pnii:ram  very  carelully  it  one  winluul  to  atteiul  a  npeeilie  pienenia 
tion.  In  aiUhtion  tivthe  haiupiet  there  weiv  committee  meetings  aiul 
tourn  to  places  ol  inteiv.st  Chie  ilay  was  spent  at  the  I’hotokina  in 
('olp^ne 

In  spite  »>l  the  tact  that  there  were  .so  many  papers  aiul  lllms  vie.il 
ini;  with  various  appheatums  ol  photo>;raphy  aiul  cinematography  in 
mevhcine  thi'ie  was  no  starthnv;  new  revelation.  However  it  provulevl  .i 
ijihkI  oppvutunitv  tv'  evaluate  work  vlone  in  varu'us  cvuintries  aiul  to  meet 
pei-sons  iVv'm  tluvse  cv'untries.  Vhe  cv'ni’ie.ss  was  consivleivrl  to  Iv  .i  sue 
ces.<  aiul  a  cv'inmittee  was  h'lnuxl  to  continue  planninyi  h'r  the  next 
cv'Uiiix'ss  which  prohahly  will  Iv  hekl  in  Vnulaiul  in  .3  or  4  years. 

A  numlvr  ol'  memlvrs  In'in  the  Ihoh'jiical  I’hotv'nraphic  A.s.soci.itu'ii 
attendeJ  the  congress  Irv'in  the  United  States.  More  rletailed  inlorma' 
•4ion  aK'ui  them  has  been  repv'ited  t»>  the  A.s.sociation  News  Letter 
which  IS  sv'Uf  tv'  all  members. 

Li'onari'  a.  jmiN 
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A  Siniplificcl  MctlKkl  of  Recording 
Ag'.ir  Diffusion  Plates  . 


KAKL  iiAu  rij'/r  r 

Mrtlinil  tllii«lii4liuii  Srivirr 

Wli-iuii*  iiliuii  I  liiniiiiiil,  I  li-ti*  Inn  II,  KlirliiKiiii 


I  PSS  tli.in  .1  ili't.idr  .11^11  iiio‘  I’liiild 
I  mini  mi  ritlu'i  li.iiid  ilii*  iiimiluM 
1)1  iiulividii.iU  III  lint  koiiiitiy  .iiid  .ilnn.id 
will)  vvi'ti'  vii^.i^i'd  III  till'  hiiiti.itiiit,; 
|)i I il'li'iii  ul  |)lii'tiiv't<i|diii  .illy  ti'imdiM^ 
.i^.ii  dilliiNimi  pri'iipilin  |<l.ilt'*i.  'I'ml.iy, 

till'll*  .III'  li'w  iiii'ilii.il  pill ilugr.ii’ilii't.H 
will)  li.ivc  lint  li.id  tii.’il  li.iiid  I'xpi't  ii'iii'i' 
willi  ilifliiximi  pl.iti'.s  m  wjin  Iwivr  mil 
hi'i'ii  rx|>i i.Hi'il  to  irti'i.iliiii'  di'Hi  1  il'iiuj 

v. iiimi.x  ii*i'liiiii|iii'N  cmjdiiyi'il  Im  .xni'li 

ti'i iiiiliiiC'*  I  III"  jmiiii.il  III  till*  Rill' 
liiHii.il  IMiiitiinr.ipliii  A.hhiii  i.iiiuii,  .ilmii*, 
ICi.H  ili.ssiMiiiM. Ill'll  Imii  .Hiiili  .iiluli'.x  III 
till-  p.iii  lliH'i'  yi'iii.s.'-^  '  '. 

t  ^iii*  tri  liiiiiiiu',  liiiwrvri,  .hitimx  Id 
li.ivi'  Im'i'ii  I ivi'i Ii  11  lin'd  III  i^nmrd,  pr^ih- 
.il'ly  I'l'i.imsi'  ii  i1di;h  iiiii  iiivnlvi'  |ln'  iisi* 
III  ,1  i.iinrtii  Im  n*vi inline  'Hum  ih  imlli 
ni-idrrMt.iiid.ili|i'  .iiid  exi'ils/ihli'  in  vii'w 
III  till*  1.jrl.  ill. It  wi',  .IS  plipt.iii'r.iphrrs. 
Iriiil  III  linn  lust  li.i  iKi*  i*,iini't.i  lor 
.i.ssislaiu'i*  with  mii.si  .i,ssit;mni'nt.s.  I'ui 

w. inl  III  ii  I'l'llrr  vvonl  wi*.  sluill  r.ill 
tins  ihf  “sh.iiliiw'umpl/'  lri'lnifi|ni';  mu- 
.jli’.it  li.is  ln'i'ii  nlilizi'd  Im  i|nilif  spmr 

limi*  .mil  i^itli  Oiinsidrf.iMi*  sncii.'f**'  .•! 
Pl'.ltllDlIl  V.A.  IlllSpil.ll  It)  IIIDIHT.lllVl* 
I'll  Dll  will)  tlu'  l.ili'  Morris  W.  Wilson, 
M.n.,  in  his  i*>?pi*ni)ii*nt.il  stndii's  ol 
thi'  .ig.ir  pl.iti'  pfi'cipitin  ti-st  of  Dneh.' 
ti-rlony''"''*".  .  ' 

'l  111-  proMcins  pri*si*n'ti*d  by  the  au.tr 
pl.ito  .md  Its  hni's  of  p’rocipit.itioii  will 


In'*  iiii'iilioiird  only  htii'lly  'I'lii*  Ink 
III  pin  ipii,iii''i'i-|  lonlt.ist,  till*  li.nis 
lot in.itii'ii)  III  ihi*  ^I'l  .ippi'.iiaiii  1*  iindi'i 
o|)li(|ni*  illiiiiim.ilion;  ihr  nninhi'r  .mil- 
.ippi'.it.iiii «*  III  pii'i  ipil, III*  hill's;  ihi*  III' 
hrtctil  .Hill. Ills  in  holh  pl.ilrs  ,nid  it«'l, 
till*  ntil.ilmit  ri'lh'i  liiiiiM  dm*  to  I'el 
ihiikm'Ms  .mil  h.ism  i onlii'in.itron;  all 
.III*  ir.idily  .ipp.iri'iit  ihi*  iiioim'iit  om'" 
holds  sill  h  .1  plali*  in  li.niil  ntidi'i  vrnss 
ohsi'i  v.ilUHi.  Thosi'  steps  t.iki'ii -to  oviT' 
I'miii'  ihi*  mitst.nidiiii'  l.mits ‘rminmui ' 
to  jiiosi  plili's  will.  hi;.  iiiViilimii'il  in. 
the  order  m  whii'h  (hey  prosen}  ■iheiii- 
se.lves  III  the  '‘sh.idowyr.iph”  iiietlunl 
ol  ll'l  Ol  lllllU. 

riie  lirsi  .mil  l(■m'ln^,)sl  l.mll  is  th.il  ol 
the  ay.ir  pl.ite  or  IVin  dish  ilsell.-  1  hey’ 
lire  not  iii.mnt.n lined  with,  ihe’ ■jiho- 
toi'r.ipher  and  Ins  prohleitis  in  iiniiil, 
riierefore,  il  yon’iiileiiil  to’reiord  tliiin' 
s.iiids  ol  fliese  pi. lies,  as  w.is  onr  iiilent,- 
It  is  necessary  to  seeiire  or  to  produce' 
a  pl.ite  with  .1  I'l.isjs  hottcxii  of  jiood 
optii'.il  ijii.ihty.  (hir  [d. lies  were  eon-- 
striicted  of  plexittliss  runs  and  tiuh’t' 
fittiiiy  plexij'l.iss  covers  .iiiil  plafii*' 
p.ir.illel  iila.ss  hottoiiis  of  p1iotoi;rapfiic 
ijii.ility  and  tolcr.ihle  thickness’^  (Fixture- 
1),  This  Item  is  not  absolutely  neces' 
•sary  to  the  “shadow'^raph"  technique 
•  (if  recordini'.  It  will,  however,,  improve 
the  nltimate  result  of  ariy  aijar'  jdate 
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r.ntl  C. 


rtg\ii9  1. 


iVvHMvImj;  ol  the  typo  »'l 

illuintn.Uion  oiuplovv^l. 

2  tlu'  Vip 

111  the  “.’^h.ivlovv  vir.ipjr*  lovlinupio.  ll 
l.'»  CVdv'IWolv  SIIUplo.  iM.'illv  .lolllOVOvl, 

ivl.itivoly  moxpcn.sivo.  .iiul  loqiiiii's  no 
ovpiipnu-nt  oiid.iv  olJuM  ih.in  .i  photo 
onl.iivioi  Aiul.  lu'ithoi  t,!"'  nu'thovl  noi 
it.s  ii'sult  ‘will  v.irV  iroin  oiu'  vliy  to 
the  iu'\t  *  Sonu'  .Hort  i>l  st.iiul.tivlisovl 
.  ilhiiniii.ition  d  i'st.(hli!<lu\l  to  immIiv  th.it 
ilu' '.iimuint  .iikI  vpi.ihtV  ol  ilhiniin.ition 
<.ilhn>;  on  tlu'  o.isi'l’ i.s  oonst.int.’  pl.itc. 
.iljv'i  pl.ito,*  vl.iv  ..iHyi  \l.iv.  Tli.it  poi 
tion  ol  tlu'  o.t.icl  upon  whuli  the  l.intoin 
•  •  ^  slulo  pl.ttc  \v.tll  tvst  IS  ox.u'tlv  oontciv'il 
with  ivspvvt"  to  Iho  jvvt.iniih*  ol  h^ht 
piou'v'tovl  hv  tlvv'  onl.ii>;iM  Ions  .iiul  tin* 
lu'ii.uivo .  pl.ino  ol  tho  cttl-tt  jiv'v  is  lo- 
vVi.'iOvl  «'n  thv'  r.isoh*  Oiuv  this  is  ac 
oomphslwl,  the  no^j.itivo  C.iinoi  is 
ooiuplotolv  iv’inovv'il  .ukI  .scl  .isuTc  .iiul 
.til  htjht  l.tlltnii'on  the  o.i.sv'l  I'thv'r  th.in 
•  th.tt  .tiv.t  to  he  »H'Otipiv'».l  hv  thv'  l.intv'in 
.sIkIv'  pl.tti'  i.s  in.tskv'vl  vilT  hy  luv'.tns  oT 
•  .  the  onl.ir]Cv'i‘s  hnilt  in  ifi.tskiny;  vK'viov'. 

The  oiitsKlv'  hvittv'in  ol  the  .ii:.ir  pl.itv' 
_\s.  then  x'lijorovisly  wipovl  with  .ilcohol 
*  vi.irttpv'itoJ  vj.ttUv'  tv'  rul  thv'  siirt.u'v'  v'l 
tinijv'i  piint.s  anvl  other  .teeninul.itv'vl 


.iitil.lv  IS  .iiivl  the  h.isiiis  within  the  yel 
.lie  llv'ovlevl  with  .1  dOI'f  .sohilion  ol 
thiinjie  l».  Inst  emtiitih  to  oveillow  tlu' 
h.isins  .Iiul  voinpletely  v'ovei  tlu*  siiiTaee 
ol  the  yel  with  a  thin  l.iyei  ol  hv|iiivl 
Most  aii'hoine  p.iitieles  ol  vhisl  .iiul  hnl.  • 
h.ivinu  setllevl  previously  on  the  nel  sin- 
hue.  will  heeoine  hnoy.int  .iiul  may 
easily  he  reiiuivevi  Iroin  the  sin  hu  e  ol 
the  luinul  with  .i  twistevl  lenvilh  ol 
lens  tissue. 

I  he  Kovl.ik  Anti'.ihi.isioii  ('onti.isi 
l  .inlern  .Shviv'  1*1. ite  \  4)  is  pl.ieevl 

on  tiu'  e.isel  .iiul  .i  stiip  ol  p.ipei  J/j 
ineh  wule  hy  4  iiuhes  loin:  .iiul  not 
inoie  th.in  iiiehes  thiek  is  pl.ieevl 

i'll  top  ol  aiul  .ilon^  the  sjiort  vliinensioii 
evl^es  ol  the  laiitern  slule  pl.ite.  This 
prevents  the  lorm.ition  ol  Newtons 
Unites  whieh  wonivl  oivlm.irily  oev  nr  il 
the  .i):.ii  plate  were  pl.ieevl  in  vhievl 
v'ont.iet  with  the  I. intern  slule  pl.ite. 

T  he  .iij.ir  pl.ite  is  then  eenteievi  over 
the  l.intern  slule  pl.ite  .iiul  in  vont.iel 
with  the  p.ipei  shims  It  is  best  to  takv' 
p.iins  with  sneh  eentennii  so  that  tlu’ 

l. intern  sitile  m.iy  l.iter  he  m.iskevi  .iiul 

honiul  h»r  vhreet  .nuhtorinm  proievlion 
Fxposvne  will  vlepeiul  upon  the  en 
killer  .Iiul  the  st.iiul.irvl  ol  ilhimin.ition 
est.ihhslu'vl. .  hetni:  .seeoiuls  .it  lU'  m 

onr  partienl.ir  ea.se.  riie  l.inteni  slule 
pl.ite  IS  vlevelopevl  mnnites  iii  hektnl 
(1:2)  .It  f'S  vleiiVces  h'  .irtvl  when  pi'oe 
e.s.sevt  .Iiul  vlriv'vl  .serve.s  as  .i  lu'i^.itive 
Iroin  whieh  proieetum  prints  ol  \.^ 

m. icinlie.ition  .itr  m.ule  hy  eonvention.il 

me.ins,  .  _ 

'  I'ho.se  who  ih.iy  he  .s.itislievl  with  .i 
sniiile  hi  reev'ivhnj;  v*l  .i^.ir  vhlhision 
pl.ite.s  may  .pieler  to  snhstitute  pn'iec 
.  tu'n  paper  lor  the  l.intern  slule  pl.ite. 
ll  .so,  the  Use  ol  the  paper  shim  m.iy  he 
vhsrv'i^arvlv'vl.  Most  imiminoloj:ists.  how 
vver,  vle.sire  multiple  reeoivlin^is  ol  the 
.s.invv'  pl.ite  .iiul  stuvlu's  .uul  measure' 


.A  Rimplllloti  ol  HwokIIikI  Agur  t)llliiMlrin 
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I'l.itf  f.H  »Msy  (»•  work  with  iiiuloi  .1  s.ifr-  I’ln  ic.ihiiih  contr.isf  of  tin*  Iiiii'h  toNnrd’ 

\vi(  li'«(.iiuls  I  oii,suU*r.iM»'  ^ibiisr,  to  ,1  i  otisuIrr.iM** 

proiTssivs  ^iiiickly  .mil  l>y  inspntioii,  is  “sh.ulovV'^rjpli”  tnlmupio  .dso 

i.ip.iNi'  of  uninniti'il  nil.Tim-ini-nl,  .mil,  ollrrs  .m  .ulv.mf.i^r  m  lli.it  H  i  ljmi' 

.IS  iui'Mtioni*.il  piwioiisjy,  ni.iy  In*  iliroclly  iv.itrs  tlir  possilglity  of  tin*  “hultcrfly 

inoiiiiti'il  .iiul  pron'i'tril.'.  oflrit”  oftni  nuoiintrrcil  wlicii  .1  (.ini' 

-  .Tlnv  iisi*  of  Or.iiim*  ('1  ofiiMs  .kIv.jii  ■  '"'‘I  oMiijiic  tr.msilliimiii.il ion  is  rtii" 

l.i|»i-s  otlu-i  tli.m' tli.il  .iltv.iily  st.ilril.  It  pk»yi*(l  in  I'nnpiiiitioii  with  .1  j.;rl  ilrpfli 

ilocs  .iw.iy  with  till*  ihsfr.irt  111)4  p.ilti'rns  "I  .iroiiiul  ."imm.  An  ohhi.|(ii*  r.iy  of  h^ht 

proihiivil  hy  tin-  thukiioss  of  thr  whni  pris.siim  throimh  .mythin)4  othrr 

.ironiul  iho  I'ilm-s  of  tiu-  h.isins;  it  kn-ps  th.m  .1  vrry  thin  (Imm)  l.iycr  of  «i-l 
tin*  sml.ii'i*  of  tin*  j^rl  from  drying  vin-  i.msr  ;i  finr  prrcipit.iti*  lino  to  ap- 

ovonly,  thorohy  oxhihitin^  further  .irti*  fH’.ir  ho.ivior  th.m  it  .ictnally  is  .mii, 

f.u-ts;  .mil.  It  .lots  si.imowh.it  .is  .1  s.ifo-  tnst.incos,  m.iy  ohsoiiro  other 

h)»ht  to  the  emulsion  of  the  I. intern  hunt  .mil  thin  lines  .id|.icent  to  it. 
sliile  pl.ite  thereby  permitting  .1  more  The  resiilt.mt  preoipit.ite'Hel  contrast 
pr.ictic.il  exposure  time  to  be  used.  A  .mil  the  ability  to  record  numerous  fine 
.()()t/f  .solution  of  (V.m)4e  <»  is  .ilso  lines  when  employint'  the  “sh.idow' 


IUKI  l(H,MArill(  Km  I  KI^NC  I  S 
SluK/.  ,1  N.‘  Dutk  I'lrlil  llUiininaiirt  lor  IVin 

OiOi  PliotoMtapliy  .1  Hull  I’hoi  2o  M')  Ifil, 
(  No.  1 1  t‘)SS. 

Urkviiv,  K  I’lTotoiiraphinK  I'rnipiiiii  HainH  in 
Anar  lit-l  I  Hiol  I'Koi  21-  I  M  MM. 

(No  n 

Kloiu/,  li  W  It  ,1,.  Ki>Ikw«v.  aiul  It  I’. 

Wilson'  An  llliiininaior  li.ir  OI.-CImob  aiuI  I’Iio 

lOftrapliiiiB  I'rtripiiin  Kcaitions,  in  A|iar.  t  Hull. 

I'lioi  is  I  Ml.  (No  n  I'KiO 

Miinliio,  ,1.  C,:  I’lioitwmpliv.ol  AKar  Ctcl  nitfusion 

MKroslulcs.  .1.  Hiol.  I’lioi.  2S  fiA.{>S,  (No.  5) 

t‘)fiO 

W  ilvin.  M  W  .,  anil  H  l(  I'riiiKlr  I'.xpcnincnial 
Sdiilirs  ol  the  Asat  '  Plate  Preiipitin  Test  ol 
Omhteilony.  I.  Immunoltigy  2^2-2i\,  ( No.- 
n  I'-IM. 

Wilson,  M  .W.,  aiui  H  M  Prinitle  Inrerpeeiation 
of  the  Oiiihterlony  I’resipiiin  Test. .  .1.  ImnninoloBV 
'A  ifiO  Ui‘).  (No  M  l‘)^A 
W  ilson.  Nf  W  .,  anil  H  H  I’rinitle'  Cross- 
Keaiiions  in  the  (hiihterjony  Plate  Analysis  of 
Natis'C  anil  HaloBenattSi  Btivine  Serum  Alhiimins 
.1.  IminunoloBv  77?  W-I-'M,  (No  M  I9'f» 
Wilson.  M  W’.r  The  Agar  Oilfusion  Prcsipirin 
Teihniquc'  A  Comparison  ol  the  Simple  ami 
l^iuhle  Oirtiuston  Methods,  1.  Immunologv  81' 
'|7  M().  (  No  -n  l')AS. 


v;i.iph  ts'chniqiio  is  coiHpiUiipK'  tn  otliof 
nis'thiKls  visiny;  lilts'rs  .uul  lutiiv  ol.ibtiralo 
systv'ins  t't  illiiniin.Hion  (I'li^vn-c  .Vi  .iikI 
.M'')  Als(>.  the'  toohiuspio  iKlapts  it.solt 
f.uilv  well  to  tlu'  vanovis  Kisin  otm- 
lTy:vuatuM\s  ntnv  in  vise,  including;  tlu' 
colninn  typo  plato’^  (Fiijuros  4  anJ  5). 
Flirt hormtHo.  Ivoan.so  ot  it«s  shoor  .snn- 
pluMty  and.  hcoaiiso  it  docs  not  roquiro 
tho  ijso  (d  a  oainora,  it  is  no  proFloin  ti> 
train,  a  laKnatory  toolmioian  or  phtUo' 
Craplno  assistant  in  its  vise,  thorol-'v 
iVooini^  tho  photoy:raphor  tor  moro  do' 
inandinii  dutios. 


•  •  S- 
■‘ir 


lolirnal  ol  lh»»  Binloqlcal  Photoqtciphlc  AnHockiUon 


Vol.  29,  No.  I  r**hnKify,  IWI 


Kxpcricnccs  witli  Ektachronic  IiR  Film 
In  Open  Heart  Surgery 

K()IU:U'r  A.  MKOWN 

I  I  liiiciit  i>l  Mcilinil  I  llii«i I  litiiiii 

Mr(lir:il  (’ullrjtr  of  Sunili  i'iitoliiiii,  Sunlit  (’iimliii.i 


I  N  the  p.ist  tew  years  nieilk*.il  .iiul 
*  s^l^^le.ll  rese.itili  li.is  iiure.is'.il  with 
siieh  r.ipiihty  that,  tiuin  the  time  .1  hospi' 
t.il  le.ives  the  ili.iwiii),;  hnan.1  until  it  is 
hilly  et-piippeJ  .iiul  ready  tor  use  it  is 
Ire^piently  iuade(.|uate.  hrmn  the  lirs» 
day  ot  oeeupauey  the  ery  is  hu  more 
space,  more  sp.iee. 

As  our  he. lit  rese.ireh  pioyr.im  h.is 
jarown  aiul  ileveloped,  and  with  a  full 
time  eai\hae  suty;eou  011^  the  staff,  as 
well  .IS  .1  thoi.ieie  surgeon  oii  the  ehiii' 
e.il  St. ill,  we  h.ive  been  loreeil  to  eh.iii^e 
our  set-up  lor  this  type  of  photo^r.iphy, 

•  I’rior  to  the  .ulveiit  ol  our  lull  time 
e.irdi.ie  sur^eoll  we  were  .ihle  to  ii.se 
.1  homem.ide  wooden  staiul  .iiul  two 
H  6^  M  junior  spotlijilits  et.|uippe(,l  with 
explosion-proof  switelms.  While  l.ir 
troll!  ide.il,  this  St. Iiul  .iiid  lights  li.iil 
workeil  very  well  until  we  were  re- 
i.|uestei.l  to  ilo  routine  movies  <»l  open 
he.irt  oper.itioiis. 

When  our  oper.it in^  room  is  now  set 
up  lor  he.irt  surgery  sp.iee  is  .it  .1  pre¬ 
mium.  There  is  the  .uiesthetist  with 
his  equipment  .ind  aeces.sories;  the 
lour  eh.innel  polyj'r.iph  with  teclini- 
Cl. in;  an  oscillo.scope;  the  hy-p.iss  pump 
with  two  teehmci.ins;  ,ind  in  .some  in- 
st.uices  .III  especi.illy  desij^ned  micro- 
.scope  lor  the  oh.serv.ition  ol  micro- 
circul.ition  in  the  eye.  These  v.irious 


pieces  ol  ei|uipment,  together  with  the 
M.iyo  t.ihle,  instrument  t.ihle*,  and  the 
neces.s.iry  complement  of  nurses  and  .is- 
sist.uits  left  no  room  lor  our  caliiera 
sl.iiul  .uid  lights. 

Since  the.se  oper.itions  ,ire  performed  .• 
Ill  .1  room  with  an  ohserv.itioii  h.ilcUiiy,' 
we  felt  our  only  solution  w.is  to  photo; 
^r.ipli  through  an  open  port  (Conse¬ 
quently,  .1  section  of  yl.iss  w.is  removeil  . 
.Iiul  repl.iced  with  .1  shdinv!  plexynl.iss 

р. iiiel  th.it  could  he  lockeil  in  pl.ice  ■ 
when  not  in  use  A  .sliding  pl.itlorm 
W.IS  mounted  on  the  sill  .iiid  hr. iced  to 
the  w.ill,  .Iiul  .1  Frole.ssion.il  fr.  ffiyh 
H.it  i..imer.i  st.iiid  w.is  mounte(.l  on  tlu* 
pl.itform.  To  l.iciht.ite  iiiountiini  iF'* 

с. uiier.i  the  pf.itlorm  is  piilh-d  h.ick 
.iw.iy  Iroiii  the  port.  When  re.idy  to 
photo^r.iph,  the  pl.itform  .iiul  e.imer.i 
.ire  pushed  lorw.in.1  with  the  lenses 
over  the  opening'..  In  orrler  to  cle.ir  the 
oper.itiiu;  room  hyht-supports,  it  is  nec¬ 
essary  to  n*ove  tlie  t.;'i>le  .ihout  six 
inches  from  the  center. 

To  u.se  this  .set-up  with  TyP‘’  ^  ' 
Kod.ichrome  would  have  nece.ssit.ited  th.it 
oiir  lij’hts  .still  he  on  the  operatnn'  nKtiii 
111  Mir  and  in  the  way..  Since  our  operat-  ‘ 
iny  room  li'j^hts  are  American  Sterilizer 
“Video  Lij'ht.s",  It  was  decided  to  try 
these  with  what  was  .it  that  tirru’  desiy* 
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Figure  2.  Mount  for  camera  in  observation  balcony.  When  unlocked,  top  half  of  plexyglass 
slides  down  below  platform. 


time  as  the  operation  progresses  more 
(.leeply  intf)  the  chest.  With  this  meter 
It  IS  possible  to  yet  a  reacliny,  if  neces¬ 
sary,  down  into  the  heart.  The  film 
clips  we  have  made  of  heart  siiryery 
were  all  taken  .it  an  aperture  of  Iv- 
tween  f/.'>.6  and  f/S.  The  camera  .used 
is  tlu'  M. Hirer  Uunm  wlrich  has,  amony 
others,  two  features  that  we  especially 
like.  T)ne,  with  the  camera  ricked  over 
into  the  focusiny  position  and  after  the 
picture  has  been  composed,  a  140  diame¬ 
ter  maynification  can  be  introduced  which 
insures  exceptionally  fine  f(K:u.siny.  The 
other  feature  which  we  feel  is  ex.tremely 
valuable,  especially  in  available  liyht 
•  photoyraphy,  is  the  23.')°  shutter  operat- 


n.tteu  .IS  1  ype  M  »  270  film,  since  renameu 
bTtachrome  liK  Type  lb- 

As  m.iny  of  you  know,  these  liyhts  .tre 
controlled  from  a  wall  switch  with  three 
positions  —  n.imely.  Off,  Medium  and 
Hiyh.  burniny  the  liyhts  in  the  hiyh 
p«)sition  reduces  the  life  (‘if  the  Inilb; 
but  these  .ire  expend. ible,  costiny  .ibout 
$l..‘)0  e.tch.  We  felt  that  with  the  liyhts 
on  hiyh  .ind  placed  where  the  suryeon 
could  see,  we  could  yet  adequ.ite  ex- 
|)osure.  ■  ’  .  .  ' 

With  the  camera  in  pl.ice  (port  open), 
a  meter  readiny  is  t.iken  from  the  camera 
position  usiny  an  EIwimkJ  Expexsure  me¬ 
ter.  This  readiny  is  checked  each  time 
the  liyhts  are  moved  and  from  time  to 
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Figure  3.  Camera  in  rear  position.  Meter  reading  being  taken  from  open  port  from  surface 
of  the  heart. 


*.  .111^  at  l/?7  (it  a  sccoikJ  at  l4  frames  experimental  surgery.  Using  three  KK) 
per  see(m<J.  •  watt  type  H  black  lights  at  tnmi  12  to 

There  are  (KX'asions  in  this  type  ot  from  the  operative  tieM  and  a 

surgery  .when  the  operating  room  is  dark-  wild  motor  set  tor  8  frames  per  second, 

died,  a  “W’oods”  light  tiKused  on  the  shutter  of  approximately  1/12  second, 
operating  held,^  and  Fluorescein  in-  using  a  2H  filter  on  the  lens,  the 

.  •  jected  into  one  of  the  vessels,  The  path  vessel  was  iniected.  From  the  results  oh' 

the  dye  takes  reveals  quickly  and  surely,  tamed  in  this  experiment  we  feel  that 
if  there  are  any  hidden  shunts  present.  '*1'*^'-'  tt’  record  the  path 

W'e  have  long  wantei^  to  record  this  in  ‘'t  the  dye  as  it  is  infected  into  a  vessel 
color  and  to  incorporate  the  footage  heart  surgery. 

in  a  teaching  film..  Working  in  experi-  W’e  have  been  so  well  pleased  with  the 
mental  surgery,  in  the  past  three  weeks  results  obtained  in  the  operating  room 
we  succeeded  in  recording  the  lumines-  with  Ektachrome  ERB  film  and  low 

cence  of  this  dye  as  it  \vas  injected  into  light  levels  that,  since  suggesting  the 

the  vessels  of  the  mesentery  of  a  dog.  title  for  this  paper,  wc  are  changing  over 

After  seeiiig  our  results  wc  returned  to  to  this  film  for  patient  photography. 
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This  permits  the  makinj^  of  more  ade- 
quate  and  longer  record  shots  with  much 
le.ss  discomfort  to  the  patient. 

In  summary,  we  have  attempted  to 
show  that  where  operating  rooms  are 
overcrowded  excellent  movies  may  he 
made  with  available  hj^ht  and  Ekta- 
chrome  ERli  film  from  a  position  off  the 
opertinj^  room  fUnir.  We  have  al.so  mciv 
tioned  the  lessened  discomfort  to  patients 
111  patient  pohtoj^raphy  brought  about 
through  lower  levels  of  illumination,  and 
we  have  shown  one  in.stancc  of  tracinii' 
the  p.ith  of  an  iniection  of  a  fluorcs- 
cent  dye.  .  ^ 

In  conclusion,  we  are  very  .satisfied 
with  Ektachrome  ER  film  and  feel  that 
the  results  are  excellent  and  equal  to 
those  obt.iined  with  slower  films. 


Ektachrome  ER  Film  In  Open  Heart  Surgery 


Figure  4.  Camera  moved  forward  into  operat¬ 
ing  position  and  scene  being  filmed. 
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Photogram  Demonstration  of 
Histological  Specimens 


JOHN  R.  WHITTIPR,  M.l).,  and  I'KRCY  VV..  RR( )()KS,  K.H.KA. 

('reedmoor  Institute  fur  Psychuhiolonic  Studic^s, 

Jamaica  27,  New  York  and  New  York  Hospital* — t'ornell 


Medical  C’enterf  New  York  21,  New' .York 

T  T  is  traditional  to  demonstrate  ItKah 

ized  experimental  lesions  in  the  brains 
of  experimental  animals  by  presentation 
of  line  drawinjjs  with  contrasting  areas  to 
indicate  site  and  extent  (FijJ..  l)j 

The  method  has  several  disiKlvantages, 
including];  ■jaboriousncss  of  the  outlining 
and  contrasting,  th(?' loss  ’ in  detail  re- 
spccting  surrounding  structures,  the  difh' 
cultics  in  adapting  lesional  areas  to 
standard  outlines  ot  brain  sections  which 
are  sometimes  employed,  and  the  div 
accuracies  inherent  in  manual  copying 
from  projected  images. 

The  mcthigl  described  below  as  the 
photogram’  enlargement  provides  a  nega¬ 
tive  photographic  projection  print  made 
directly  ‘  from  .  the  histological*  section 
without  ,  intermediate  negative.’  The 
method  is  simple  and  inexpensive,  and 
single  and  serial  photograph.^  'of  the 
site  and  extent  ot  lesions  in  sections 
of  brain  arc  presently  being  obtained  for 
comparative  studies  and  publication  ib 
lustration  in  a  study  on  striatal  deficit 
in  the  albino  rat. 

Method:  Histological  sections  stained 
by  the  ’mcthcxl  of  Weil  and  mounted  in 
standard  manner  are  held  on  the  .^.“imm. 
negative  carrier  of  a  condenser  enlarger 
by  Scotch  tape.  The  image  is  proje’eted 
at  a  magnification  of  12  times,  permit¬ 
ting  a  full  8  X  10  inch  print  of  the 


largest  section.  Contrast,  usually  gcKxJ 
with  sections  so  stained,  may  be  in¬ 
creased  by  using  a  ^.5  contrast  grade 
paper,  developed  in  Dektol,  mixed  one 
part  stock  solution  with  one  part-  water. 
It  is  convenient  to  identify  each  print 


Figure  1.  Outline  drawing  showing  lesion  in 
subthalmus  of  rhesus  monkey.  (Original  in 
Journal  of  Comparative  Neurology,  90(3):  319- 
372,  June  1949.) 
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Figure  2.  Section  through  the  rostral  part  of  cerebrum  of  albino  rat,  showing  bilateral  lesion 
in  rostral  third  of  lateral  aspect  of  caudate  nucleus.  Stained  by  the  method  of  Weil  ond 
processed  by  the  method  described  in  the  text. 


with  the  specimen  and  section  numbers  .  ,  ,  , 

.  •  •  .  I  1..  ..  I  11  Acknowledgement 

in  pencil;  alternatively,  the  slide  may  ” 

be  marked,  and  the  projection  made  of  This  investigation  was  supported  in 
.specimen  and  marking.  part  by  a  PHS  Research  Grant  (M' 

Figure  2  provides  an  example  of  a  from  NINDB,  Public  Health 

•  section  so  stained  and  processed.  Service. 
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Medical  Photography  in 
the  United  States* 


LKONARI)  A.  JULIN,  F.H.P.A. 

Section  of  Photography 

Mayo  Clinic,  Rochester,. Minnoota 

TN  the  United  States  as  well  as  in_ 

other  countries,  members  of  the  med- 
teal  profession  quickly  recojinized  the 
intrinsic  v;ijue  of  photography  as  soon 
as  they  learned  of  Daguerre’s-  process. 
Due  to  the  limitations  ()f  the  ’ptoccss. 
Its  utilization  was  limited  at  first.' •  How- 
ever,  with  the  improvement  in'phnto- 
graphic  materials  and  processes,- its  use 
increased  until  eventually  there  were- 
photographers  who  -specialized  in  medi' ' 
cal  photography. '  At  first  they  worked 
only  in  the  larger  medical  institutions 
hut  today  they  are  found  also  in  many 
smaller  hospitals  and  clinics. 

It  IS  difficult  to  estimate  the  number 
of  medical  photographers  in  the  United 
States.  There  are  »S1  medical  schools 
and  all  have  some  photographic  Service. 
Veterans  Administration  hospitals  Cm- 
ploy  more  than  150  photographers  -in 
addition  to  clerks.  Estimates  of  the 
total  number  of  persons  carmng  their 
living  in  medical  photography  in  the 
United  States  range  from  800  t()  2000. 

Some  -medical  photographers  have 
acquired  excellent  training  and  experi-, 
ence  in  photography  and  can  perform 
many  facets  of  medical  photography 
with  great  skill. _  Others  know  little 
about  photography  but  do  make  a  few 
photographs  under  standardized’ condu 


tions.  These  persons  may  be  medical 
or  x-ray  technicians,-  nurses,  physicians 
and  scientists  who  are  working  in  medi¬ 
cal  institutions  in  addition  to  physicians 
in  private  practice  who  take  photo¬ 
graphs  to  meet  their  needs. 

In  the  past  50  years  several  attempts 
have  been  made  to  establish  schools 
of  medical  photography  but  they  were 
discontinued  after  a  few  persons  were 
trained.  Many  of  the  skilled  medical 
photographers  received  their  basic 
training  in  commercial  photography. 
C’lthers  learned  by  serving  an  informal 
apprenticeship  in  established  depart¬ 
ments  of  medical  photography. 

Some  department's  of  medical  pho¬ 
tography  also  include  medical  illustrators 
and  persons  who  prepare  exhibits.  The 
size  of  a  department  devoted  only  to 
photography  may  vary  from  one  person 
working  part  time  to  more  than  a  dozen 
having  full-time  employment.  Perhaps 
a  description  of  the  organization  of  the 
Section  of  Photography  at  the  Mayo 
Clinic  with  which  I  have  been  asso¬ 
ciated  for  the  fiast  3.5  years  would  be  of 
interest. 

At  present  at  the.  clinic  there  are  15 
employees  in  ’addition  to  the  head  of 
the  section.  Five  of  these  persons  are 
men  who  are  rated  as  medical  photog- 


*  Read  at  the  First  International  Cdniress  on  Medical  Photogriiphy  and  CinematOftraphy,  Diisseldorf,  Germany, 
September  27  to  30,  i960: 

■••••■■  19  •  ;  ' 
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raphers.  Three  men  and  twt)  women 
are  rated  as  medical  photography  tech¬ 
nicians;  one  young  man  is  a  technician 
trainee;  and  four  women  are  rated  as 
photographic  clerks.  The  photographers 
can  handle  any  kind  of  camera  work. 
The  technicians  do  routine  copying, 
make  lantern  slides,  do  some  printing 
and  other  processing  and  are  responsi¬ 
ble  for  the  maintenance  of  projection 
equipment.  The  clerks  handle  the  in¬ 
coming  and  outgoing  orders,  bind  lan¬ 
tern  slides,  identify  and  trim  prints  and 
maintain  the  files  of  negatives.  This 
department  provides  the  photographic 
■  service  for  nKire  than  800  doctors  who 
are  engaged  in  an  intensive  program 
of  postgraduate  education  in  addition 
to  their  usual  clinical  work.  The  ad- 
‘ministrative  section  also  requires  a 
considerable  volume  of  nonmedical  pho¬ 
tography. 

.Working  closely  with  this  depart¬ 
ment  is  the  Section  of  Medical  Illustra¬ 
tion  which  employs  two  artists  and 
three  draftsmen.  In  another  section 
known  as  the  Mviseum  of  Hygiene  and 
Medicine,  seven  persons  are  employed 
who  are  concerned  with  the  prepara¬ 
tion  and  maintenance  of  exhibits.  In 
many  institutions  these  three  depart¬ 
ments  are  combined  in  one  section. 

-  Most  departments  of  medical  photog¬ 
raphy  in  the  United  States  are  provided 
with  an  annual  budget  which  limits  the 
’  amount  of  money  that  can  be  spent. 
If  there  is  a  surplus  at  the  end  of  the 
year  it  usually  is  spent  for  new  equip¬ 
ment.  To  balance  this  budget  it  is 
customary  to  make  a  charge  for  all  pho¬ 
tographic  services.  This  may  be  only 
.on  the  account  books  and  without  ac¬ 
tually  handling  any  money.  In  general, 
these  charges  are  less  than  the  charges 
made  by  commercial  photographers.  A 
few  institutions  do  not  have  a  limiting 


budget  and  do  not  make  any  charges 
for  the  photographic  work;  however, 
the  volume  of  work  is  kept  in  restraint 
by  certain  controls.  Some  medical  in¬ 
stitutions  have  a  photographic  depart¬ 
ment  but  have  a  relatively  small  volume 
of  work.  In  such  instances  the  photog¬ 
rapher  may  receive  a  small  salary  but 
he  is  permitted  to  use  the  same  facilities 
to  carry  on  personal  work  to  supple¬ 
ment  his  income.  However,  most  places 
have  restrictions  on  such  personal  work. 

The  salaries  paid  to  workers  in’  medi-  • 
cal.  photography  in  the  United  States 
vary  a  great  deal  depending  on  the 
worker's  ability  and  on  the  institution 
that  hires,  him.  There  is  no  standard' 
wage  scale  such  as  that  for  photoengrav- 
ers.  Medical  photographers  employed 
in  government  hospitals  are  paid  in 
accordance  with  the  salary  scale  used 
for  civil-service  employees.  Medical 
photographers  employed  in  nongovern¬ 
ment  institutions  may  receive  higher 
salaries.  In  addition  to  his  salary  the 
medical  photographer  may  receive  other 
forms  of  remuneration  such  as  free 
medical  care  for  himself  and  his  de¬ 
pendents,  health  and  life  insurance  ben¬ 
efits  and  desirable  retirement  benefits. 
Intangible  benefits  also  are  derived, 
such  as  the  pleasure  gained  from  his 
work,  his  associates,  and  his  surround¬ 
ings.  Americans  sometimes  are  criticized 
for  being  worshippers  of  the  dollar  and 
in  some  instances  this  is  true;  however, 
there  are  countless  numbers  of  Ameri¬ 
cans  who  have  higher  ideals  than  this 
and  who  consider  high  salaries  to  be 
of  less  importance  than  the  intangible 
benefits  and  the  opportunity  to  be  of 
service.  Prominent  in  this  category  are 
the  workers  in  religious  and  educational 
fields.  Likewise  I  believe  that  most  med¬ 
ical  photographers  and  workers  in 
research  laboratories  have  similar  en- 
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thusiasms  and  their  salaries,  too,  arc 
quite  comparable  in  many  instance:s.. 

Prior  to  World  War  II  ft.  was  rather 
common  for  a  department,  of  medical 
photography  to  be  located  in  the  tpost 
undesirable  place  in  an  institution.  Dur.- 
ing  the  war  years  the  use  of  audio- 
visual  aids  became  so  important  that  in 
recent  years  many .  photographic  de¬ 
partments  •  have  been  provided  with 
new  and  more  desirable  quarters  thus 
gaining  in  prestige.  .  The  ..  prestige  of 
the  medical  photographer  varies  with 
the  individual  and  with  the  institution 
where  he  is  employed.  In  rpany  places 
he  is .  highly  regarded  and  is  given  the 
same  accord  as  members  of  the  profes¬ 
sional  staff  but,  regretfully,  in  some 
instances  this  iS  hot  Jtrue. 

In  larger  institutions  the  department 
of  medical  photography  usually  is  an 
indepejidcat  department  with  the  chief 
photographer  directly  in  charge  but 
answerable  to  the  hospital  administrator 
or  to  a  committee  of  staff  physicians. 
In  some  smaller  institutions  the  photog¬ 
rapher  may  be  part  of  a  department  of 
pathology  or  radiology.  In  recent  years 
there  have  been  increasing  ampunts  of 
money  provided  by  various  grants  for 
use  in  medical  research.  These  grants 
have  thus  increased.. the  demand  for 
photographic  records, .  have  provided 
for  the  purchase  of  photographic  equip¬ 
ment,  and  have  increased  the  dernand 
for  medical  photographers. 

No  doubt  the  duties  of  the  medical 
photographer  in  the  United  States  are 
similar  to  those  in  other  countries. 
There  may  be  some  differences  in  the 
equipment  that  is  used,  but  the 
problems  and  results  are .  ..comparable. 
Likewise  the  utilization  of  medical  pho¬ 
tographs  may  be  similar  although  the 
volume  may  differ  for  obvious  reasons. 
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Today  there  are  many  more  medical 
photographers  in  the  United  States 
than  there  were  30  years  ago.  Those 
who  were  in  .that  profession  then  were 
not  organized  and  some  who  worked 
in  remote  areas  did  not  know  another 
medical  photographer.  Because  of  the 
large  size  of  the  United  States  it  was 
possible  for  two  medical  photographers 
to  be  separated  by  a  distance  as  great 
as  the  distance  between  Diisseldorf  and 
Nigeria.  M.ost  medical  photographers 
in  those  days  were  in  the  eastern  part 
of  the  United  States.  In  1931  they 
were  invited  by  Mr.  Ralph  P.  Greer, 
then  at  Yale  University,  to  meet  with 
him  to  form  an  organization.  Twenty- 
eight  .persons  attended  this  meeting 
which  was  the  beginning  of  the  Biologi¬ 
cal  Photographic  Association.  A  num¬ 
ber  of  medical  photographers  in  other 
parts  of  the  country  joined  immediately 
to  qualify  as  charter  members.  A  quar¬ 
terly  journal  was  started  arid  since  1931 
yearly  meetings  have  been  held.  The 
organization  continued  to  grow  in  spite 
of  financial  difficulties  due  to  an  eco¬ 
nomic  depression  that  lasted  for  several 
years. 

Some  of  the  immediate  benefits  from 
organizing  were  the  valuable  exchange 
of  ideas,  the ‘growing  friendship  with 
fellow  craftsmen,  and  the  opportunity 
to  see  samples  of  workmanship  of  other 
photographers  in  exhibits  of  prints, 
transparencies,  and  motion  pictures.  An¬ 
other  important  accomplishment  of 
group  action  was  to  persuade  the  manu- 
facturers  of  photographic  equipment 
and  sensitized  goods  to  provide  items 
to  meet  the  specific  needs  of  the  medical 
photographer.  The  individual  members 
gained  prestige  not  only  because  they 
w’cre  members  but  also  because  of 
publicity  they  received  when  appearing 
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oh  pro^rrams  or  when  receiving  awards 
at  annual  meetings. 

Tht  members  undertook  a  number 
6f,  projects  one  of  which  was  the  com' 
pilation  of  detailed  information  about 
t^S|ch  of  -the  members  which  was  given 
to  the  United  States  War  Department. 
•During  World  War  II  many  members 
■joined  Army  units  of  medical  photog' 
raphers  that  were  organized  under  the 
direction  of  Mr.  Ralph  P.  Greer,  a  com' 
missioned  officer.  During  this  time  some 
progress  was  made  in  establishing  classi' 
fications  and  ratings  for  medical  pho' 
tographers.  ’  After  the  war  these  units 
were  discontinued  but  similar  units  were 
established  in  the  government  hospitals 
operated  by  the  Veterans  Administra' 
tion.  These  units  were  under  the  dircc' 
tion  ()f  Mr.  C.  Graham  Eddy,  who 
devoted  a  great  deal  of  time  to  the 
problem  of  classifications  and  ratings. 
The  result  was  a  descriptive  analysis 
•of  the  duties  of  a  medical  photographer 
and  a  guide  for  evaluating  his  photO' 
graphic  proficiency.  This  study  of  these 
•  problems  has  provided  a  basis  for  salary 
i.itings  and  the  information  has  been 
of  value  not  only  to  medical  photog' 
faphers  in  government  hospitals  but  also 
to  those  employed  elsewhere. 

•  The  photographers  in  the  veterans' 
hospitals  in  the  United  States  have  had 
a  great  stimulating  effect  on  medical 
photography  locally  as  well  as  nation' 
ally.-  Th  is  enthusiastic  group  of  well' 
trained  craftsmen  has  been  highly 
valuable  to  the  Biological  Photographic 
/Association  through  its  participation  in 
association  affairs  and  exhibits. 

Through  the  years  the  Biological 
.  Photographic  Association  has  continued 
to  increase  in  size  and  activities.  While 
Its  ’early  membership  was  concentrated 
in  the  eastern  part  of  the  United  States, 
It  now  has  a  large  proportion  of  its 


members  in  the  central  and  western 
parts  of  the  country.  The  total  mem- 
bership  at  present ‘is  approximately  800 
persons.  Members  in  various  sections 
of  the  country  have  organized  local 
chapters  and  conduct  local  meetings. 
Some  chapters  have  co'operated  and 
hold  regional  meetings  in  addition  to 
the  annual  meetings  conducted  by  the 
national  organization.  The  national  or' 
ganization  provides  a  number  of  awards, 
the  highest  of  which  is  the  Louis 
Schmidt  Award,  which  usually  is  given 
annually  for  outstanding  contributions 
to  the  progress  of  biological  and  medi' 
cal  photography.  The  award  consists 
of  a  diamond'Studdcd  BPA  gold  key 
and  a  special  certificate.  An  Award  of 
Merit  in  the  form  of  a  certificate  is 
presented  annually  for  the  best  paper 
that  is  published  in  the  journal.  Award 
of  Merit  certificates  are  presented  each 
year  for  five  categories  of  photographic 
entries  in  the  salon.  Each  recipient  of 
these  five  awards  also  receives  $2.v0() 
in  cash  which  is  supported  by  a  grant 
from  the  journal  of  one  of  the  leading 
medical  societies.  The  association  rc' 
ceives  some  financial  aid  from  sustaining 
members,  but  it  is  independent  and 
not  affiliated  with  any  other  organiza' 
tion. 

The  Biological  Photographic  Associa' 
tion  has  helped  the  individual  photog' 
rapher  to  gain  justly  ciirned  recognition 
by  providing  Fellowship  awards.  To 
be  eligible  for  a  Fellowship,  a  candidate 
must  have  been  a  member  of  the  asso' 
ciation  for  consecutive  years  and 
must  possess  or  have  achieved  one  or 
more  of  the  following  qualifications: 
(1)  superior  craftsmanship  in  still  or 
motioii'picture  photography  of  biologi' 
cal  subjects,  (2)  ability  in  photographic 
research  in  new  methods  or  materials. 
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and  (?>)  mentoriovis,  contributions  to  variety  of  his  work  is  limited,  hut  in 
others  he  finds  it  necessary  to  be  well  acquainted  with  the  many  facets  of 
biological  photography  through  sus-  medical  photography  that  are  being 
tained  organization  work.  This  award  presented  on  the  program  of  this  con- 
also  is  in  the  form  of  a  certificate.  gress.  At  present  the  Biological  PhotO' 
The  American  Medical  Association  graphic  Association  is  working  on  the  • 
has  recognized  the  value  of  good  medi-  preparation  of  standards  for  classifica- 
cal  photography  and  since’  1937  has  tion  of  medical  photographers.  When 
given  two  awards  each  year  for  the  these  have  been  accepted  it  will  be  pos', 
photography  appearing  in  scientific  ex-  sible  to  present  a  more  statistical  review 
hibits  at  Its  annu.d.  meetings.  These.  «f'  the  status  of  medical  photographers 
awards  are  certificates. suitable  for  fram'  .  io  the  United  States  but  up  to  this  time 
ing.  The  resulting  publicity  also  adds  h  has  been  neccssafy  to  speak  only  in' 
to  the  prestige  of  the  photographer,  general  terms.  However,  our  craftsmen  - 
In  conclusion,  the  medical' photog'  welcome  this  opportunity  for  the  ad' 
rapher  in  the  United  States  is  an  iiv  vancement  of  knowledge  and  the  ex' 
telligcnt,  serious,  dcelicated  craftsman  change  of  ideas  made  possible  by  the 
who  is  eager  to  do  the  good  job  that  First  International  Congress  of  Medical 
is  expected  of  him.  In  some  places  the  Photography  and  Cinematography. 


GAINS  'reported  BY  FILM  LIBRARY 

An  8.'^%  increase  in  use  by  medical  .societies  of  its  films  was  reported  for 
1960  by  AMA’s  .Film  Library.  During  the  year  282  medical  .societies  used  479 
films  from  the  library,  compared  to  I.’’!  societies  using  2.‘18  films  in  19.''9. 

The  I'ilm  Library  reported  7,570  bookings  in  1960,  an  increase  of  34'/2% 
over  1959.  The  7,570  bookings  for  1960  compares  with  1,572  bookings  in  1951. 
During  the  lO-ycar  period  ending  in.  I960,  the  Film  Library  has  completed 
57,693  bookings. 

The  lib,rary  now  contains  1,066  prints  of  254  subjects,  reported  Ralph  Creer, 
director  of  AMA's  Department  of  Medical  Motion  Pictures  and  Television.  There 
are  725  print.s  of  172  medical  subjects  for  professional  audiences  and  341  prints 
of  82  health  films  for  lay  audiences. 

Civilian  hospitals  are  the  largest  users  of  AMA's  films,  with  2,307  films  lent 
to  hospitals  in  1960,  compared  to  1,499  in  1959,  an  increase  of  54Cf . 

Eighty-three  medical  schools  used  975  films  last  year,  a  IVr  increase  over 
1959.  Creer  said  that  969f  of  the  medical  schools  in  the  U.S.  borrowed  films 
in  1960. 
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Biological  Phenomena  Revealed  in 
’’Living  Biology”  Film  Preview 

First-  of  ^  eshiva  U.  ’S  Krlucational  Films 
r resented  by 

DR.  ROMAN  VISHNIAC 


The  first  heart  beats  of  a  living  organism  .  .  .  tlie  conveyor  belt  the  Oyster 
uses  to  feed  itself  .  .  .  the  42  baby-blue  eyes  of  the  scallop  .  .  .  blood  circula¬ 
tion  in  microscopic  and  small  sea  life  .  .  .  and  other  biological  phenomena  were 
revealed  on  film  for  the  first  time  here  yesterday  (Tuesday,  Dec.  13)  at  a  pre¬ 
view  showing  of  Yeshiva  University’s  “Living  Biology”  experimental  film  serie.s. 

Dr.  Roman  Vjshniac,  Russian-born  research  biologist  and  one  of  the  world's 
foremost  photographers  of  microscopic  life,  showed  the  initial  film  in  his  series 
which  will  enhance  biology  instruction  in  high  schools  and  colleges  across  the 
nation,  The  film  entitled  “The  Living  Tide"  is  the  forerunner  of  thirteen  16  mm. 
sound-color  films  Dr.  Vishniac  is  producing  under  an  1 8-month  $  1  1 2,340  grant 
from  the  National  Science  Foundation  to  Yeshiva  Lhuversity.  Dr.  Vishniac 
will  also  exhibit  the  preliminary  version  of  the.  film  (unsounded  and  unedited) 
to  the  National  .Association  of  Biology  TeAchers  at  the  American  .Association  for 
the  Advancement  of  Science  convention  in  the  Roosevelt  Hotel,  New  York  City, 
on  December  2*4. 

.  “These  films,”  according  to  Dr.  VisJiniac,  “arc  designed  to  stimulate  interest 
in  biology,  ^’ou  cannot  teach  biology,  tlie  science  of  living  things,  with  a  bottle 
"containing  dead  organisms.  And  you  cannot  get  the  real  picture  of  the  way 
animals  or  organisms  behave  by  filming  them  in  an  aquarium.” 

What  Dr.  Vishniac  has  done  and  will  do  throughout  the  entire  scries  which 
will  eventually  include  40  films,  is  to  photograph  all  his  subjects  under  completely 
natural  conditions.  The  amm;ds  and  organisms  are  not  imprisoned;  arc  not 
.  mounted  or  handled  in  any  way.  They  are  observed  through  the  discerning  eye 
of  this  master  photographer  ;is  they  live,  where  they  live. 

Plants  T'hal  Move  Like  Animals 

In  addition  to  the  “Living  Tide,”  Dr.  V'ishniac  showed  additional  material 
which  will  be  incorporated  in  later  films.  Highlight  of  this  was  a  sequence  show¬ 
ing  plants  that  move  like  animals. 

•  Dr.  N’ishniac  showed  a  species  of  diatonc  which  moves  in  the  water  in  a 
manner  similar  to  certain  microscopic  animals;  The  juxtaposition  of  the  two 
sequences,  showing  movements  by  the  microscopic  plants  and  animals,  provided 
an  exciting  climax  to  the  one  hour  film  presentation.  •  ■ 

-  The  grant  for  the  production  of  the  “Living  Biology”  Film  Scries  was  an¬ 
nounced  last  August  by  Dr.  Samuel  Belkin,  President  of  Yeshiva  University.  It 
covers  production  of  eight  films  of  28  minutes  each  for  high  schiMil  use  and  five 
for  4,“'  minutes  each  for  college  and  university  use.  All  will  be  16  mm.  sound- 
color  films. 

Dr.  Vishniac  plans  to  produce  a  total  of  24  high  school  and  16  higher  edu¬ 
cation  films  in  a  three-year  period. 
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•  Cooperating  With  Biology  I'eachers 

“Since  thc.se  filuis  are  designed  not  to  replace  hioloKy  teachers  hot  to  assist 
them,”’  Dr.  Vrshniac  commented,  “I  am  working  in  close  cooperation  with  lead' 
inn  biologists  in  iiniversities  throutthoiit  the  country  as  well  as  with  memhers  of 
the  National  As.sociation  trf  Biolo^ry  Teachers. 

"AUhounh  1  have  made  many  biology  films  before,  I  have  always  looked  for- 
ward  to  this  opportunity  to  work  tone.thcr  with  leading  scientists  to  help  in  the 
education  of  otir  younj;  people. 

“BioloKy  is  the  gateway  to  all  sciences.  Therefore  it  is  important  that  our 
youth  study  It  and  that  they  learn  it  in  the  best  possible  way.  We  cannot  use 
substitutes  for  the  biohigy  teacher.  But  we  must  inspire  our  students  to  want 
to  find  out  more  abiiut  bioltigy  and  we  must  sImiw  them  what  we  tell  them  about 
m  lectures  and  textbooks.  • 

“Until  now  this'has  not  been  possible-.  Previous  biology  films  would  show  a 
teacher  lecturing  and  would  Use  models,  charts  or  iiiicroscopic  views  of  dead  organ¬ 
isms.  I  don't .  believe  that  this  is  the  correct  filming  approach,  I  don't  believe 
you  Ciin  replace  the  teacher.  But  I  do  believe  that  we  must  excite  and  interest  the 
student  and  we  must  let  him  .see  life  among  all  living  things  as  it  really  is. 

S«*ties  to  Cover  Nine  Major  Areas 

Ihe  “Living  Biology"  film  Scries  will  cover  nine  major  areas;  Units  of  Life 
(protoplasm  and  cells);  Structure  and  PuiKtion  of  Organism  (organs,  systems, 
etc.);  Growth  and  Development  (embryology);  Origin  of  Life  (evolution); 
Heredity  ( gejietics);  Structure  and  f'unction  of  Nature  (ecology);  the  Plant 
XX’orld;  the  Animal  World;  and  the  Microbial  World. 

All  filming  will  be  done  in  those  geographical  areas  which  arc  the  natural 
habitats  of  the  living  organi.sms  to  be  studied.  Among  the  locations  expected  to 
be  used  arc  Jamaica,  B.W.I-.-;  Woods  Hole,  Mass.;  the  Scripps  Institute,  La  Jolla, 
Galif.;  Friday  Harbor,  Wash.;  the  Aquarium  of  Miami  University,  (airal  Gables, 
Fla.;  Fish  and  Wild  Life  Marine  Laboratory,  Maine;  and  the  Marine  Laboratory, 
Bermuda. 

Dr.  Vishniac's  pioneering  work  in  cinematography  involves  the  use  of  trans¬ 
mitted  oblique  and  .sctiiivertical  illumination  which  in  his  experience  produces 
results  superior  to  those  of  conventional  direct  or  phase  contrast  of  the  in¬ 
ternal  details  of  organisms.  He  Uses  immersion  lenses  whenever  possible  in 
preference  to  convcntixinal  flat  mounts  between  slide  and  cover  slip  in  order 
to  permit  the.  organisms  fo  move  normally  and  to  emphasise  the  third  dimension. 
This  approach  and  method  reveals  organisrn.s  fn  a  completely  relaxed  state  within 
their  nafumr  environment.  It  also  preserves  natur;il  colors  that  arc  usually  de¬ 
stroyed  in  convent ujnal  micro.scopy  by  transmitted  light,  reflections  and  glare. 

Dr.  Vishniitc  was  born  on  Aiig.  19,  1897  near  St.  Petersburg,  Russia.  He 

holds  the  Ph  D.  degree  in  zoology  from  Shanyavsky  University,  Moscow.  Dr. 

X'ishniac  did  rcscaich  in  endocrinology  and  also  held  the  M.D.  degree  from 
Moscow  University.  He  fled  Russia  in  1920,  via  Latvia,  and  lived  for  19  years 
in  Berlin,  Germany. 

While  in  Berlin  he  did  post-graduate  work  in  Oriental  art  at  the  University 

of  Berlin,  completing  work  necessary  for  a  Ph.D.  Also  while  in  Berlin  he  con¬ 

tinued  his  biological  research,  made  a  study  of  optics  and  the  behavior  of  light, 
;ind  worked  as  a  portrait  and  journalistic  photographer. 

In  the  late  1930's,  portents  of  the  approaching  Nazi  regime,  sent  Dr.  Vi.shniac 
on  a  series  of  expeditions  to  photograph  the  fages  and  lives  of  Jews  in  Eastern 
Europe.  A  selection  ()f  these  pictures,  published  under  the  title  “Polish  Jews,” 
has  been  widely  hailed. 
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*  I'r  V’oihniac  Citino  to  ihi*  Unitoil  Sl.itos  in  OocoiiiIhm,  1^40  .Miri  ilfvntmn 
tunc  to  a  Ciucci  an  a  ntiH  pliotoKraplici,  U*'  wan  al'lc  to  apply  lun  taicntn  to 
inuroncopy  anil  ncicntiliC  vincniHtoniapliy. 

•  Hi*  lian  pioneered  tune  lapne  technique  in  cineinatoKiapliy  niiice  !yi4.  Ife  in- 
foiiner  piemdent  ol  tlie  New  York  I'lntoiiiolonu al  Society;  H'llpw  of  the  New 
Voik  Academy  ol  Sciencen;’  fellow,  Koyal  Micnmcopical  Society  ( l!iq;l.ind ) . 
fellow  of  the  findoKnal  l*fn>lnxriipliic  A>m>»  ititnni.  and  inemhei  4if  the  .^mei.ican 
Society  of  Zoolonintn. 

’He  leceiveil,  in  l^'h.  the  Meiiioii.il  Award  of  the  .Anietican  Soci-i'ty.of 
•Manaiine  Photoniaphein  foi  “nhowinn  inankiiul  tlie  beauty  of  the  woild  it  can 
not  nee."  He  aln»»  won  the  tiiaiul  Pine  jn  .\it  in  |’hoto)>iaphy  at  ",^I1  in 
.\y  S.  A,:  ; 

.  Yenhiva  I'luveinity,  .Aineiica’s  oldyM  and  lament  iintveinity  nndei  Jewish  ans* 
■pues,  consists  of  17  sihools  and  ihvisioiis  loc.it.eil  at  six  te.ichini;  centem  m  New 
York  (aty  l  ive  thousand  yonnn  '"cn  .iinl  women  .iie  pnisninj;  coninen  in  Jewi.sh 
,  ’stndies  and  hbetal  aits  and  nciences,  le.idiim  to  tnulemi adiiatC,  Kiailnate  and 
pnXfessional  de>;iees  and  diplomas. 

.  .  . 'I  he  University's  Main  ('entei  is  locateil  .it  .^tmsteldJm  .\veniie  anil  IHfith 
Stieet,  Manhattan 


Examination  No.  (>i>82.  Sn|M*rvi»or  of  Medic.if  Nliistr.ition  and  PficHonr.qdiv. 

i'n  .Apiil  f^M,  New  ^'olk  State  is  cundiictinn  .in  ex.imin.ition  loi  Super- 
•  MsOi  of  Ntedical  llhisti.ition  and  I'hoto^iiaphy  in  the  Koswell  Paik  Memoti.il 
Institute,  Hntf.ilo.  New  Yoik 

In  ordei  to  take  this  examin.ition,  a  candidate  must  have  had  twt>  yeats 
experience  in  mcdu-al  ilhisti.ition  pfus  three  veais  expeiience  in  eithei  pjiotop* 
•laphy,  illustration  oi  scientific  rese.iich  .Vademic  training  in  nicdical  ilhistiation 
or  coHepe  study  irt  the  physrial  or  hiolopical  sciences  may  be  substituted  foi  the 
thiee  veai  penetal  lequirement  on  .i  ye.ii  for  year  b.isis 

1  he  New  York  State  Oepaitment  of  < ax*il  Service.  Examinations  I'tivisuiii, 
The  State  ('ampus,  Albany  1.  New  York. 
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Maximum  Print  Size  from  Minimum 
Facilities  — Photomurals  and  the 
Biophotographer 


i:.  LVNN  BALDWIN  . 

ol  0<ilcopuihi<-  Vfriliciiic  uiid  Siirnr-ry,  I  Muiiifo,  lovvii 


^1  11!  purptisi*  (i|  this  p.it)i’r  is  to  .ic- 

i.|u.iin(  till*  ■pliotoyT.ij’ifu'r  with  llw 
iii.ikiii).'  .iiid  iiiouiitiii^  ol  niiit.il  sp:,r 
pniits  Ml  .1  sill. ill  studio  with  Imiiti’d  d.irk- 
room  hull  UK'S. 

IliiMi*  IS  uothni^  liiy.sti’rious  .ihoiit 
iii.ikiii^.  photoimir.ils;  tlu-y  .iiv  m.iilo  hy 
flu;  •  .s.iiiii’  iiumIiocIs  iisiul  ((»r  m.ikiiii;  oii' 
l.iigiMiiriits  except  th.it  |diotoiviur.il  print' 

,  iiii;  .iiul  irnH'e.ssiiii^  .ire  oii  .i  l.ir^er  sc.ile’ 

f  he  Negative 

The  priniiiry  coiisrder.itioii,  iis  iiriiny 
eiil.irgemeiit,  is  the  iie^'.itive'.  Only  iicii-i' 
tives  th.it  .ire  critic. illy  sharp  shoiikl  he 
ainsidered.  ( lood  eiii.iri’ements  ii4'i  to 
.'^n"  X  40”  c.iii  lx*  iii.ule  directly  troin 
iiei4.i.tivcs  .IS- sm.ill  '.is  3.'imm.  (Jener.ilTy 
spc.ikiiij',  however,  hetter  rcsult.s  will  lx- 
oht.niicd  with  iic^.itives  ot  f.irt'cr  size.s', 
the  l.ifjjest  iie^.itiye  your  eiil.ir^ter  will 
accommodate..-  .  • 

If  the  iici^.itiye.  ts  tisi  sin.ill  to  produce 
the  (.lesired  de^jKee  of  enlart'emeiit  with 
your  pro|ectioii  .system,  it  will  lx*  neces* 
■s.iry  t()  make  an  enJarj'cd  film  po.sitive. 
Retouching,  i.t  necessary,  c'an  he  dime  oh 
the  new  ncg.itive-:  ( a)inm.crci.il  lihjr  is 
gener.illy  suit.ihle  lor  both  positive  .ind 
ncg.itive,  .Ks  It  .illiiws  consider, ihle  coii' 
trpl  ol  contr.ist  and  print  quality.’ 


I'or  -pr  'lection  the  i-nl.irger  c.in  'lx* 
tiirnei.1  to  pro|cct  on  the  ll(M.ir  lor  .i  greater 
ilegree  III  enl.irgement.  However,  .m  en 
l.irger  th.it.  c. hi  K'  .uliusted  to  pro|iVt  on' 
the  w.ill  will  lx*  more  .satisf.ictofy.  In 
.id|uslii’ig  the  ejil.ifger  lor  w.ill  pco)ectioM 
two  tilings' should  he  c.irelully  consulered. 
f'lr.st,  tin-  pl.nje  ol  the  neg.itive  c.irrier 
-  shouki  lx*  p.ir.illel  -  wifh  the  -w.ill.  This 
c.in  ly  checked  hy  protecting  the  Ir.ime 
ol  the  neg.itive  c.irrier  ,ind  .id)ustuig  the. 
•  enl.irger  till  the  two  ili.igoii.iLs  ol  the. 
projected  rect, ingle  .ire  thy  s.ime  length. 
Second,  the  illumin.ition  dii  the  e.isel 
should  lx*  even.'  It  is  extremely  ililhciilt 
if  not  impotisihle  to  compens.ite  for  iin- 
evei)  illumui.ition,  especially  when  the 
strips  in  .1  large  .print -  must  lx*  m, itched’ 
perfectly. 

'I  he  f*aper  T.  . 

Phiitographic  p.iper  usi'(.l  fir  m.ikuig 
.  photomur.ils  .w  designed  specilic.illy  for 
this  -  purpo.se.  It  will-  vyithstand  the 
strc.sse.s'uivolvei.1  in  h.indhng  large  sheets 
.  during-  proce.s.sing,  washing  and  mount*- 

mg.  .  •  .  ’  . 

Photogr.i|ihic  p.iper  lor  m.iking  murals 
IS  supplied  in  rolls  of  .V),  100,  2.10,  and 
50t)  feet  11.  length  and  in  40  and  42  inch 
widths^  .single  .ind  double  weight.  Murals- 
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tli.it  arc  lx*  spluxxl  must  Ix'  m.uK'  with 
sMtjilo  woi^iht  paper. 

Riill  paper  cait  lx*  tihtaineJ  in  lx>th 
bromide  and  ehlorohromule  emulsions, 
and  in.a  limited  numlxT  of  surtaees.  I'.ast' 
*man  Ktxlak,  Anseo,  and  Dupont  have  a 
vnne.ty  tiv  select  tn'iiVi 

*  l\aeh  has.  a  warm  tone  paper  that  ean 
Ix'  toned.  Kixlak's  pnxluet  is  kiunvn  as 
“Mural  R*'  and  eomes  in  (grades  2  and 
Dupont's;  IS  .called  “W’armtone".  and 
.•\n.sco's  “Portrait  PnH^I.”  I'he  latter  two 
.come  in  .i  sinv;le  contra.'st  emulsion  with 
wule  expiviure  and  (.levelopment  latitude. 

Printing; 

Mural  sue  prints  that  exceed  the  toity- 
two  inch  width  ot  roll  paper  must  he 
.made  in’  strijxs  and  spliced  tt>viether  in 
iiuHintin^.  In  plannini:  the  layout  ot  the 
mural  allow  alxuit  l'/^  ti'  2  inches  over¬ 
lap  t'li  each  strip.  ."Mso  it  the  leiiiith  ot 
the  picture  is  critical  or  the  picture  is  to 
.  lx'’.’<eyeral  strips  in  lenvjth.  the  anunint  ot 
expansion  ot  the  printini:  jiaper  when 
wet  slunild  Ix'  calculated.  It  this  is  not 

■  done,”  i>ne  may  find  that  the  picture  is 
.tro’m  several  inches  tv)  a  tix>t  tvx)  lone; 
when  ready  tor  mount  me.  It  is  advisable 
to  allow  alxHit  ^/4,"  tv'  the  tvH't  tv'r  ex 
pansu'ii. 

.  *  .I'xpw^urs'  time  is  cv'mputed  in  the  same 
way  as  tv'r  any  enlareement.  Test  strips 
shv'uld  Ix'  made  c.uetully  thrv'uehv'ut  the 
leneth  v't  the  prv'iectu'n  in  order  tv'  ob¬ 
tain  representative'  tests.  It  is  impv'rtant 

■  tv'  usv.^  stnps  that  are  laree  eia'ineh  tv' 
ci'ver  impv'rtanr  areas.  Rememlx'r  that 
in  making  test  strips  tv'r  .i  mural  in  which 

/twv'  I'r  nu're  strips  are  tv'  Ix'  spliced,  the 
dcvelv'pinii  time  .is  well  as  tlv  expv'sure 
time’-must’  Ix'  calculated.  Development 
time  must  Ix'  sutHcient  to  alU'w  the  han- 
dlini:  ot  lar^e  amv'unts  ot  paper  in  the 
developer.  ... 


.  E.  Lynn  Baldwin 

l*rvH-c.ssinj» 

It  is  nv't  pr.ictieal  in  a  sm.ill  siuvlio 
that  vlvx's  ix'easional  wv'rk  to  stix'k.  tr.iys 

l. iriier  th.in  It'"  x  20"  much  le.ss  tr.iys  6 
to  .S  teet  to  aceomiiivxl.'ite  hirije  prints.  A 
techiiKjue  iither  than  that  used  tor 
prvxessini;  conventional  sue  prints  must 
theretore  be  u.sevl. 

This  twhiiiviue  consists  v't  usiiiii  lonit 
ibirrv'w  trv'unhs  with  rouiul  Ix'ttoms, 
b'i.i;ure  1.  They  .ire  12  to  1  .‘i  inches  in 
wulth,  alx'Ut  50  inches  in  length  .iiul 
approxim.itely  0  inches  deep.  They  c.in 
lx*  pl.icvxl  on  .1  rack  one  .ilx've  the  vithcr 
or  in  .iny  wv»rk.lble  pvtsitiv'ii  when  in  use 
.ukI  c.ui  Iv  ne.stevl  .ukI  storevl  when  not 
in  u.se.  However,  it  it  is  in.idvi.sable  to 
invest  111  .1  .set  ot  tr.iys  .is  described  .iKive, 
inexpensive  .sulxstitutes  can  Ix'  vM.sily 

m. ide.  The  m.iteri.ils  needed  are:  2  pieces 
V't  twv'  by-tour,  thirty  inches  in  lenijth; 
tv'ur  pieces  vine  inch  .sv|uare  wvH'd  .strips 
titty  inches  in  leiiijth,  and  a  piece  v't  sheet 
pl.istic  me.i.surin^  apprv'xim.itely  72  by 
4.S  inches.  By  n.uhni»  one  1 "  .squ.ire  piece 
tv'  either  end  v't  the  tv'p  v't  the  two  by- 
tv'ur  and  spaciiui  the  v'thcr  twv'  evjuidis- 
t.uit  ap.irt,  then  t.ickini^  and  draping  the 
pl.istic  v'ver  the  tr.ime  will  make  three 


Figure  1.  Stainless  steel  trays  suitable  for 
developing  roll  paper  for  photographs.  These 
trays  are  45"  long,  10"  in  width  and  6"  deep. 
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trays,  Figure  2.  This  makos  quite  a  satis- 
factory  arrangement  for  iK'casion.il  us<'. 

•  The  proc'etlure.  ot  (.levelopinj'  lo'nn 
strips  of  paper  vvith  the  previously  \le- 
scriheil  equipment  is  to  roj.1  the  p.iper 
through  the  solution.  Thy  actual  tech¬ 
nique  of  rolhnji'  the  paper  c.in  only  lx* 
developed  With  practice.  The  develop¬ 
ment  time  Ix'Rins  when  you  .start  the 
paper  into  the  di-velopin^'  .solution  and 
ends  when  taken  out.  As  you  will  .see 
it  Will  take  .some  time  |u.st  to  roll  the 
paper  into  the  solutioiu  To  develop  it 
evenly  it  will  have  t(v  he  kept  in  motion 
hy  rollinji'  .ind  re.rollinj'  .several  times. 
This  can  easily  >»ive  you  a  develoitiji^ 
time  of  five,  tii  six.  minutes.  This  is  con- 
siderahly  lonj^er  than  the  iy2  f*’  -  'i'"'' 
utes  in  convention.il  pnxe.ssini'..  This  .id- 
dition.il  time  ^should  Ix'  t.iken  into  con¬ 
sideration  when  makiiij^  test  strips. 

Hach  strip  of  the  picture  will  h.ive  the 
.s.ime  basic  expo.sure  time  anti  developed 
exactly  .ilike.  In  order  to  a.ssure  even 
development  lime  throughout  tlx;  .strip 
(tf  p.iper,  the  end  that  is  rolled  into  the 
developer  Hr.st  should  Ix'  the  first  end  out 
and  fir.st  into  the  .stop  and  hypo  .solution.  . 
It  is  very  important  that  the  developed 
.st.iy  a  con.stant  temperature.  Al.so  the 
r.ite  of  exhaustion  of  the  developini^  sylu- 
tit)n  should  Ix'  computed.  The  dcvelop- 
ini;  life  of  Dektol  diluted  2-1  is  9600 
.squ.ire  inches  of  p.iper.  This  is  equiva¬ 
lent  to  a  sheet  of  mur.-il  paper  42"  x  t9’. 
Thus  it  development  of  lon^  .strips  is  ' 
involved  it  is  possible  th.it  fre.sb  .solution 
will  have  to  K'  supplied  ftir  each  strip 
developed.  Imthis  case  one  mu.st  be  pre¬ 
pared  with  an  adequate  .supply  of  pro¬ 
cessing  solutions.  ■  ■ 

As  in  the  case  o.f  development,  mo.st . 
lalxiratories  are  not  equipped  for  wash¬ 
ing-  larj»e  sheets  of  photo^iraphic  paper. 
However,  this  may  be  accximplished  by 
floodinj^  a  darkrixinr  sink.  The  rolls  Are. 
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Figure  2.  Finished  trays. 

pl.iced  in  the  water  and  frequently  re¬ 
rolled,  thus  exposing  the  entire  .surface 
to  fresh  wa.sh  water.  The  il.se  of  a  hypo 
clearing'  a^ent  .  will  j^reatly  reduce  the 
washinj^  time  and  in.sure  the  .stability  of 
the  print.  After  thoroutih.  washintJ  the 
prints  may  be  wet  mounted  immediately 
or  air  dried.  If  facilities  permit,  prints 
can  Ix’  dried  on  larf'e  mu.slin  dryintj  racks 
or  liKiped  over  wiioden  bars.  Otherwise 
they  can  be  .spontjed  off  and  laid  out  in 
a  clean,  dry  area  and  allowed  to  dry. 
They  can  be  laid  out  on  newspapers  on 
the  stqdiq  flcnir  if  necessary. 

Tonin^j 

•  Before  tonihfi  it  is  very  important  that 
photomurals  be  fixed  and  washed  thor¬ 
oughly  for  maximum  permanence.  Ton¬ 
ing'  will  jjive  the  print  improved  per¬ 
manence.  Precautions  for  toning'  murals 
are  the  same  as  in  any  other  photut'raphic 
loning.  Hciwever  it  is  recommended  that 
only  toner  th;it  tones  to  completion  be 
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usi\l,.  Tlu'.v  \nohKlo  K«H.l.>k  bn>\vn  toiuM, 
Uluo  ti'iu'i,  .mil  .S'pi.t  toniM.  or  .sjiml.ii 
pnnluits. 

Mounting  • 

Vhoiotmn.ils  o.m  Iv  luomui'il  ilnvotly 
to  pl.istor  walls  or  walllxMiil.  Hi'wvvvr'. 
tlu'v  iMunot.lx'  nunmfoil  ovi'r  oUl  w.ili* 
p.ipiM.  .’\l.'io  (lu'v  i“.m  Ix'  t\iovuHi\l  I'M  ply. 

•  w'lHxl,  m.iJioiMti'.  Upsom  fL'-oil  .iiul  olln?r 
typos  of  voiMpi’vsuioM  lxi.Mil  Iho.so  m 
tmt\  o.m  Ix'  JMoimtoil  to  w.iHs  or  othoi’ 
.siipporjs.  The  nu'tluxJ  iMiwt  ti.soful  to  tho 
l>»olo)i\vMl  phot»'i;r.iphot  will  prolviMy  Ix' 
tho  I.MtiM’ 

l''rv  tuouMtJM^  rs  .m  ovoollotit  w.iy  of 
IM» 'tint  mi;  SIM, >11  nuirals  hut  is  li  nut  oil  hy 
tho  .suo  of  luoimtmi;  pii's.sos  .mil  tjio  ihf 
tioviltv  m  liry  luoimtmi;  1.mv;o  piiuts  with 
A  li.iiK^  iron-.,  l^'u.ioiiuoiitly.  wot  luouiit 
mi;  i>  tho  IUO.M  s.itisf.iotorv'iuothoiJ.  • 

•  .‘V  ■‘siuiH't'h  svii f .looil,  w.itor  rr.sist.iMt 
w.ni  lx'.iril-is  proforroil  tor  luovmfmi;. 
Kt.osi'nito.  1  h'luivstiu'.  I  Ipsoiu.  or  rivwoixl 
.iro^  s,iti,sV.iotory.  Snuo  workors  roooiu  . 
lUOMil  tho  uso  of  n'uislm  tir  photo^r.iphio 
p.ipof  .ipphixl  to  the  luount  .is  .i  h.irrior 
livor  to  'pivvoMt  ohciuio.il  st.im.s  from  the 
’luouut  it.s^'lf  .iflcotiui;  tho  print  over  .i 
|V'noil  of  tiiuo  Howovor.  ovor  .i  poruxl. 
of  tou  V0.MS  1  h.ivo  not  fouiul  prints 

•  luountoil  ihrootlv  to  Ix'  .iilvorsolv  .iflootoil. 
■.  Tho  oqvupiuont’  nooiloil  for  mounting 

will  lx;’:  w.illp.ipor  p.i.sto,  .i  huckoj  .mil 
p.iikllo.ior  uu\m^.  .i  wkIo  p.nnt  hrii.sh 
.  (2”  tvi  (i'').for  iipplvin^  p.isto.  .i  p.iil  of 
lukow arm  .water,  lar^o  viscous  sponge 
,«mil  clean  r.ii;s  fi'r  .nnsini;-  aiiil  .sponi;iny 
phut.  .  .  •  •  *  /  . 

Phyitomurals  'can  Ix'  luountcil  with 
Vith'or  comiuofcial  ^r.ulo  clear  col.itm.or 
wallpaper  pasrv'  Tho  paste  luothixl  will 
K'  Joiicnlx'iJ  m  this  paiVr/  Stock  O  “(V' 
p.»sti\  nvmutacturoil  K-  tho  ('.larko  Stocko 
.  C'.orp..  Rivhostor.  N.Y,,  or.  .my.lu.^h 
i;raJo  wheat  paste  is.  satisfactory. ' 


Tho.  luouhtini;  bo.itil  shoiifil  Ix'  sup 
portoil  An  .1  l.uijo  vh'.m  t.ihlo.  Vniits  .iro 
much  o.isior  to  work  oij-.i  fl.it  horfiont.il 
surf.ioo.  It  tho  h.irriiM  inothoil  is  not  ilsoil' 
tho  luoiintini;  Ixi.inl  sliouLl  Iv  given’ 
priiuor  oo.iimg  of'  thin  p.tsfo  .Uul  .illowoil’ 
tt>  ilry.  IV  .sure  the  paste  is  luixoil 
siiUHithly  .mil  without  hnups.  I'Iiks  is  .io 
ooinplishoil  hy  .iilihng  the  paste  to  tlx* 
'w.itor  (lU't  tho  w.itor  in  tho  p.isto). 

Tho  St  lips  slu'ulil  now  lx*  tiinoil  .uul 
m.itchoil  to  .illow  lor  oorroct  ovorl.ip. 
After  tho  mounting  ho.inl  is  iliv  a  goner 
ous  Ci'.it  of  p.i.sto  of  norm.il  con.sistonoy 
sht'ulil  lx*  .ipphixl.  I'ho  luur.il  which  h.is 
hoon.  previously  well  soaked  is  lo.uly  to 
K*  .ipplioil.  The  ftr.st  .section  « if  tho  print 
IS  then  pl.iood  anil  smoothoil  ilow'ii  with 
.1  vSi|uoogoo  or  sponge.  Sviuoogooing  tho 
mui.il  .It  norm.il  pro.s,suio  wilLsnuH'th  tho 
print  .mil  force  out  .urlxdls  .is  well  .is  tho 
o\co.s”s  p.isto.  Tho  next  .section  c.m  then 
lx-  m.itchoil  .ind  .S(.|uoogooil  m  tho  s.imo 
m.mnor.  h'lgurc  .k 

In  m.ikmg  prints  o>l  this  typo  it  is 
noiVssary  to  nuke  tho  print  l.irgor  th.m. 
tho  mounting  Ixsinl  hy  lo.iving  frpm  .six 
til  twelve  inches  of  oxco.ss  p.ipor  .it  tho 


Figure  3.  A.  each  seam  the  prints  are 
matched. 


Mdxftniitn  I'rlnl  Sl««  liom  Mlnim(i;n  racllltl«n. 

top  jitiil  ilrpi'iuiiny  on  tlu*  hui-.  of 

tiu*  •mnr.it  Also  .illt w.iikv  •sliouKI  bf 
in. nil’  -on  flu*.  Irft,  h.iint  suit*. iij  tin*  hrst  ■ 
sinji  .nul  thc'rijiJit  s.ufr  o4  tin’.  I.ist  strip.’ 
rills  rxci'ss  i.s  (’(vi’tl.ippi’il  onto  llir  Kick 
.mil  tUiis  c.insi.’.s  tliC  nHir.ll  Ni.pnll  ilown 
tii^lit  .i.sjt  sliruiks  wtu'ii  tlryin'n.'  '  • 

Wlu'n  .ill' .'it rips  .nv  tn  pl.iiy  tlir  imitjl- 
IS .itvi;ii'\iiji'’liil]y  tni  Ill’ll  l.iiv.  ilown  on  tlii’ 
nvoniitiii^  t.iMi’.  "I'liC  v.xi’i’ss  i^.ipi’i;  troni  • 
thi’  li'Ont  slionlil  now.  IV  pnllril  ti^^Kt  rf.nil 
,p.i,s.ti’il  on  tlvi>  l\ii  k.  .Till’  CoViii’i's  shotilil  • 
br  iinjii’il  wlii’ir  rill’  siilcs  .nul  I’liils  ovrr-  • 
l.ifi,.  I'lmiii’  4.  Alter  .1.11.  tlic' 'il.ips  b.ivi’.- 
bi’i’ii  piilli'ii  tr^bt  .mil.  p.i.sti’il,  ^ivi’  llu’ 
I'litnv  Kick  .1  I'o.it  ot  p.isti”  .mil  .ipply. 
strr|is  of.  I  rcslily- wi’t  lii’.i.vy  brown  |v.i|ji'r  • 
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I'lquro  4.  Wilh  print  taco  down  milro  cortiom 


Figure  5.  Business  office  of  Korthwestern  Bell -Telephone  C0„  Des  Moines  Iowa.  Mural  is. 
28”  X  8*',  photograph  and  rtnual  were  made  by  author. 


E.  Lynn  Baldwin 
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.covormn  (Ik  entire  .Kuk  ineliKlinvj  thr 
•ll.ip's  tiiHn.the  front. 

\\’lu'n  photonnirals  .uv- wet  inounte*.!. 

*  the"  phonier, iplne  p.iper  .exp-uKt^  in  the 

‘  pnK'es>»  .inj  eontr.iet  upon  clrv- 

in)j.  The  forC'e  i>f  the  eontr.iet  ion  in  tlie 
dryinji  e.in  e.ni.'<<'  ever  stnmjj  inonntin)^ 
Kmi\1.'«  t\»  w.iip.  The  lie.ivy  hrown  p.iper 
.  put  on- the  reverse'  j^iJe  tends  to  eiuinter- 
.let  the  shnnkini^  of  the  photoj^r.iphie 

*  P'M'^'’*  kvvp  the  edj^es  from  pull- 

inji  Khvs'. 

The'surf.iee  of  the  print  should  K* 
siMMi^ed  e.irefully  to  remove  .ill  exee.ss 
.p.i.ste;  The  print  shouKl  K*  .illowed  r»' 
vlryjn  .i  pasitum  ti>  .dlow  the  front  .iiul 
l\iek  to' vliy  .n  .iKnit  the  s.ime  r.ite.  It 

*  e.in  Iv  v.lru\l  ll.it  on  the  thnu'  if  turned  .it 
frequent  intefv.ils  lo  evju.ilirie  vlryine[- 

-•\tter  the  print  h.is  Iven  spotted  .ind 
ei'lored  (it  desired)  K>tli  the  front  .ind 
the  Kiek  sjiould  Iv  vjiven  .i  eo.it  of  print 
l.iequei  to  se.il  out  moisture. 


I’rints  mounte*.!  on  w.ills  e.in  l>e  n.iih\l 
•to  .1  fr.imc  »*f  one  hy  two  ineh  m.iteri.il. 
Thu.s  setting  them  .iW.iy  from  the  w.ill 
’.irul  .ilkiwinji  forjlow  of  .nr  .irtuind  the 
.mount.  This  eliminates  h.irm  fr«tm  w.dl 
Al.impne.ss  as  mi^ht  he  found  in  h.i.sements 
.‘ind  other  we.ither  expo.Hi\l  w.ills.  I'he 
nail  he.uls  e.in  then  Iv  spotted.  • 

In  .'iumm.iry,  the  hiolO)iie.il  photo^r.i- 
pher  with  limite«.l  f.ieilities  .md  with  eon* 
vention.il  photoi^jr.iphie  teehnujues  e.in 
now  'ih.ike  u.se  of  the  imp.iet  of  extra 

l. iri^e  pietures  in  exhihits.  Figure  .iikI 

m. iny  other  .ipplic.it ions  .i.s  .in  M^kled  .sei  v* 
iee  to  his  In.stitution. 

Reforeners 

M.ikinii:  aiKl  Mounting  Black  .iikI  White 
I’hotomur.ils  KiKl.ik  P.imphlet  No. 
(M2 

(’’.hemieal  I’rep.ir.itions  KiKl.ik  O.it.i 
BiH^k 


VtWNTHI):  Medical  Photo>{rapher  who  is  experienced  in  .ill 
branches  of  medical  photography  is  required  for  larne  teaching 
•  '  htvpital.  .\  new  department  of  medic.iF  photonraphy  is  beinj: 
'  started.  The  successful  candidate  will  he  niven  every  facility  to 
oritanue  and  operate  the  department.  Bachelor's  de>;ree  preferred. 

.\ddre.ss  applicatuvns  with  references,  qualifications  and  salary 
expected,  to  Dr.  .1.  tolbert  Turner,  Executive  Director.  Royal 
X'lctona  Hospital.  Ntontreal  2.  ('.anada. 


laurnal  ol  th»  Biological  Photographic  AiiBociation  Vol.  29,  No.  I  February,  1961 


Presentation  of  Louis  IL  Seliiniclt  Award  to  Lou  Ciihson 
in  the  Office  of  the  President  of  Lastman  Kodak  (io. 
I'ehruary.  2 1,  1961 

As  yoti  ill!  kiiovv,  our  own  l.ou  (Jilrsnu  was  hniiorcil  .tt  S.ilt  Lake 
with  the  Louts  L.  Seluuiilt  Aw.ircl.  • 

Traduiou  iL’civi’s  that  llie  por.sou  s«,»  ItouoreJ  the  previous  year  pre'  . 
scuts  the  .iwai\l.  Unlortuuately,  l)r.  Paul  lloliu^er,  w)to  was  hoimretl 
last  year  lor  his  eoutnhritious  to  emloscopie  photo^^r.iphy,  was  lu  I'ainrpe 
.ariil  Lou  vouki  not  Iv  With  us  Iveause  ot  illness.  Al  Levin  reail  tlu’ 
(atation  at  the  Awarcls  IVin(.|uet  ami  from  its  reception  the  decision  of 
the  ( kiinmittee  w.is  heUrtily  endorsed  hy  the  memhership. 

Since  that  tune  the  ('ommittee  h.is  had  diflrculty  in  I'ettinii  “presenter" 
anvl  “pre.sentee"  tojTcilier  so  the  presentati()n  could  U*  made  ofhct.il. 
However,  .Mr.  Vnuiihu.  President  of  Lastman  Kodak,  w.is  jrrMKl  enoui'h  . 
to  suj^yest  th.it  It  .lx\  nvaiL’  >ii  his  o'flice  in  Roche.ster,  settiu'4  the  21st  as  .i 
convenient  d.ite.  ’  '  . 

Unfortun.itely,  Dr.  Holiiv^er  w.is  previously  cinnmitted  to  appoint' 
ments  on  the  West  (-oast  .ind  .isked  Merv  L.i  Kue  to  substitute  for  him 
Mt  RiK’hester.  •  ,  '  .  ■  ■  ■ 

AiVordinijly,  the  j^roup  met  in.Mr,  Vauiihn's  ofhee.  (-harlie  Brownell 
introdiiceil  Mefy  to  Mr.  Vaut»hn  and  Merv  explained  that  he  was  sub- 
stitutinii  for  Dr.  Hnliuj^er.  He  told  the  uroup  in  brief  .something;  about 
the  Associ.itjon  in  j'encr.d  and  the  Award  in  p.irticular,  how  it  ^ot  its 
n.une  .ind  that  ft  was-lhe  hiiihest  honor  the  Assrx'iation  could  Ix’stow. 

It  w.is  expl.uned  ih.tt  the  Award  was  really  in  three  parts  a  verb.il 
(at.itnin  .1  (Vrtiflcate --and  a  d-i.imond  key.  Merv  then  read  the  (-ita- 
tion  which  l-ou  h.id  iurt  previously  heard. 

“The;  Louis  E.  Schmidt  Aw.irJ  is  the  hr>;hest  honor  our  Associ.ition 
has  to  Ix'stow.  ■  .  . 

“In  the  past,  reeij^ients  of-  this  award  have  usually  been  honoreil 
for  ckmtributrons  to  some  particular  aspect  of  bioloiiical  photoijra' 
phy.  This,  year  we  honor  one  whose  activities  a-nd  contributions 
r.inj^c  over  a  vast,  area  of  the  photoi'niphic  spectrum. 

“Leaving  the  University  of'  Illinois  in  1935  with  a  B.S.  dej'ree  in 
eiiiiine.erih^  physics,  he  got  a  job  a  job  with  a  l.irge  industrial 
Organization' we- all  highly  esteem.  Since  that  time  much  of  his 
work  has  been  of  direct  i  benefit  ti^  our  organization.  His  develop'  . 
•  inent  iVf  formulae  . for  photomaerography-r-his  work  on  simple  and 
optimum  lighting  for  photographing  medical  patients  his  research 
In  infra'red  mediCal  phoUigraphy^ — the  hours  and  days  spent  in' 


'SCHMIDT  AWARD  —  At  Kodak  headquatters  in  Rochester.  N.Y.,  Mervin  W.  La  Rue, 
president-elect  ol  the  Biological  Photographic  Association,  center,  presents  Schmidt 
Award  of  the  BP  A  -pin  and  scroll  —  to  H.  Lou  Gibson  of  Eastman  Kodak  Company 
for  achievement  in  medical  and  scientific  photography.  From  left,  Charles  G. 
Brownell  of  Kodak's  x-ray  sales  division  staff;  Gibson  with  scroll;  La  Rue;  William 
S.  Vaughn,  president  ol  Eastman  Kodak  Co.;  and  Edward  Rusin,  assistant  manager 
of  Kodak's  x-ray  sales  division. 
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Association  News - 

•  ‘  A  section  ot  the  Journal  devoted  to  official  announcements,  chapter 

events,  and  other  matters  of  historical  significance  to  the  Association. 


PRESIDENTS  ADDRESS  DELIVERED  AT 
OPENING  SEKION  30th  ANNUAL  MEETING, 
SALT  LAKE  CITY.  UTAH  • 

•  I  am  most  happy  to  add  my  word  of  wel¬ 
come  to  all  .of  yovi  at  this  Thirtieth  .Aiuuial 
Meeting  ol  the  Uiolonical  I’hotoKiaphic  ,^sso- 
ciation  I  would  like  to  take  a  moment  to 
aclcnowlcdue .  the  months  o(  prepaiation  hy 
the  Intermouiitaih  ('lulpter  who  are  our  hosts 
here  111  S'llt  Lake  City  tins  year.  General 
('.hairmau  Howarsl  Tribe  and  his  committees 
haye  worked  lonj;  and  dili^Jently  in  order  to 
have  everything  in  sliape  for  this  moment. 
Ojily  Uiosc  who  have  had  the  responsibilities 
and  burdens  o*f  sponvoriiiK  an  annual  meeting' 
have  any  realiiau»'n  of  the  tedium  and  strain 
involved.  I  express  to  you  the  sincere  j’lati- 
tilde  of  those. .members  present  and  indeed  ol 
those  who  .are  not-  able  to  attend  but  who 
will  protit  althou>;h  less  directly  from  this  con¬ 
ference  lor  your  devotion  and  loyalty  for 
your  etfoits  in  their  behalf.  W  e  know  that 
your  only'  reward  lies  in  the  satisfactions  ol  a 
lob  well  ddne.  W’e  know  that  the  pressures 
ol  seeing 'that  .cveYythinn  smoothly  will 

prevent  you  from  attending  many  of  the  ses¬ 
sions  which  you  labored  so  hard  to  perfect 
for  these  unselfish  sacrilices  we  truly  thank 
ylni' 

This  time. had  traditionally  been  set  aside 
for  the  President  to  >:ive  an  accountinj;  ol 
his  stewardship  t«>  speak  lor  the  Board  and 
report  tlie  projjress  durinj;  the  year  tust  past 
amd  envjsion  its  aspirations  and  >:oals  lor  the 
future.  .This  is  in  no  sense  a  complete  report. 

1  cannot  squeere  into  the  lew  short  minutes 
available  this  morninji  what  took  the  Board 
iilmost  ten  hours  yesterday  and  more  than 
that  last  Sprinji  to  hear  and  discuss.  It  must 
suffice  to  touch  briefly  the  most  sensitive 
spotk.  sketch  h):hfly  key  features  in  the  over¬ 
all  picture. 

-  \Ve  note  with  rather  warm  satisfaction  the 
•  florid  state  of  bciiiK  enioyed  by  the  Chapters 
p.ropr;im.  I  have  the  privilege  of  announcing 
that  another  new  chapter,  the  l^th  in  our 
[official  family,  having  fulfilled  the  require- 
itients  was  granted  its  chaitei  last  evening. 

■  Thi.s  seems  to.be  an  encouraging  sign.  But 
»  disturbingly  insistent  discordant  fact  is  ap¬ 


parent.  Relatively  few  of  the  iiulividuals 
which  make  up  the  total  ('hapters  membership 
are  national  members.  Somewhere  along  tlie 
line  we  must  have  failed  to  provide  the  sort 
ol  services  these  people  expected  to  liiul  in 
an  organisation  such  as  ours,  somehow  this 
organization  in  the  eyes  ol  these  people  is 
not  a  progressive  responsible,  truly  prolession- 
.il  representative  of  bio-photogi aphy. 

ft  is  to  remedy  some  of  these  Kicks  and 
to  correct  many  misconceptions  that  your 
olficers  and  Board  have  bent  their  elloits  in 
the  past  lew  years.  Several  new  directions 
arc  being  explored  and  one  very  durable  per¬ 
sistent  problem  has  been  tackled  anew.  Most 
contributory  to  the  new  look  is  our  communi¬ 
cations  ptogr.iiii  under  the  general  guulance 
ol  (Kirroll  W  eiss;  our  director  ol  Communica¬ 
tions.  The  impact  ol  his  intensive  elloits 
shows  clearly  in  the  new  regard  in  which 
Bf’.A  and,  incidentally,  you  its  members  are 
being  held  these  days  by  those  highly  pl.iced 
in  the  various  disciplines  served  by  biological 
phofogr.rphic  per.stmnel.  His  work  is  elfective- 
Iv  bunging  to  wider  attention  the  existence  of 
the  ,\ssociation  and  the  aims  to  which  if  is 
dedicated,  purposefully  building  a  desirable 
image  which  reflects  favorably  upon  the  men 
and  women  who  constitute  its  membership 
In  contrast  with,  but  definitely  complement¬ 
ing  this  new  dimension,  .some  real  strides  have 
been  made  in  the  area  of  standards,  with  the 
problem  ol  certification,  ^’our  Bo.ird  feels 
that  you  should  have,  a  special  report  from 
the  ('oiiimittee  on  Standards,  and  you  will 
shortly  hear  from  Harold  B.iits,  its  ('hair- 
man.  Its  work  IS  far  from  complete  and  here 
again  lew  have  any  conception  of  the  scope 
of  the  task  to  which  the  Committee  has  been 
assigned. 

.Another  field  in  which  we  leel  we  have 
made  measurable  progress  is  that  ol  the  Jour¬ 
nal.  In  spite  ol  the  double  load  which  Leo 
Massopust  carried  as  f^resident  and  Editor  he 
has  almost  alone  been  able  to  bring  it  very 
nearly  current.  He  was  not  yet  physically  up 
to  making  the  trip  here,  but  sends  the  heart¬ 
ening  message  that  the  May  1960  issue  is  in 
press  and  should  be  in  the  mails  shortly. 
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Hi«  retirement  is  imminent  anil  your  Biiaril 
IS  carefully  consiilentiK  severat  avenues  wliicli 
will  assure  continuation  of  the  fine  service 
l.eo  has  rendered.  I  think  we  will  he  ahle  to 
make  a  definite  announcement  i.n  a  short  time. 

I  would  like  to  take  a  final  iiioment  to  ad' 
dress  myself  to  those  of  you  who  for  some 
reason  have  not  seen  lit  to  take  a  more  active 
part  III  the  .Association  and  its  functions, 
riioii^h  It  iiiinht  seem  that  the  very  fact  of 
your  attendance  at  this  jiieetinj;  is  prima  facie 
evidence  of  your  interest  and  that  it  is  to 
those  who  are  not  here  present  that  1  should 
point  these  remaiks,  I  must  mniferscore  that 
It  is  you  upon  whom  we  must  depend  to  carry 
the  meSsane,  it  is  through  you  that  the  Asso'- 
ciation  must  work  to  .^et  the  lii;ht  out  from 
under  the  hushe.l.  A  rather  maior  revision  of 
our  administrative  committee  structure  is  ini' 
derway.  A  inemhership  committee  is  heinj; 
activated  to  help  exteiul  more  services  to  the 


memher  in  the  field,  make  a  more  tanKihle 
relationship  possible  between  the  Association 
and  the  individual,  A  tape  recorded  lectures 
pronram  under  the  direction  of  Jack  I'ason 
IS  making  fine  proKress.  Already  a  print  ex' 
hihitiun  cm  .slides  with  recorded  commentary 
IS  available  for  use  by  local  chapters  and  is 
the  first  of  many  planned  for  release  in  the 
comint'  months. 

V'oii  and  all  members  of  BI’A  will  shortly 
he  askeil  to  complete  a  mail  cjiiestionnaire  ex' 
plorint;  your  paifinilar  fields  of  interest  in 
hio'photiiKraphy.  This  information  will  en' 
able  committee  chairmen  .iiul  otliers  to  more 
effectively  utilize  your  special  t.ileuts  and 

i|uahfic'ations. 

In  the  meantime,  i  urtje  you  to  make  these 
interests  and  your  willingness  to  work  for  the 
Assoemtion  known  to  me  or  to  any  of  the 
other  Boanl  members,  I  invite  you  to  help 
us  serve  you  more  effectually. 


W’e  are  sorrv  to  anmiunce  the  p.issini’  of  ...  .' 

Dr.  (EbntaHrr  1C.  .llarkmiu 

on  January  IJ.  1961. 

Hr.  Jackson,  was  as.sociated  with  the  ('hev’alicr  Jackson 
('.liMic,  Temple  Mniversity  Hospital,  f’hdadelphia,  I’a. 
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TRAITE  PRATIQUE  DE  PHOTOGRAPHIE  ET 
DE  CINEMATOGRAPHIE  MEDICALES.  Edited 
'by  Drs.  Yves  Bruneau,  /.  M.  Dubois  de  Mon- 
Ireynaud,  and  /.  /omain.  Publications  Photo- 
Cinema  Paul  Mantel,  Paris,  France,  (I960}, 
304  pp.,  cloth  bound,  26  NF  (plus  tax)  (approx. 
$10.00). 

.  I’or  those  who  read  Frcocli,  this  treatise 
ii;  a  catholic  suimnary  of  the  techniqvies  and 
applications  of  visual  aids  in  the  medical  sci'- 
^nccs.  Its  nineteen  contributors  cover  their 
’  assigned  subjects  in  short  soiiietinics  tele- 
Ktani'hfief  chapters  and  paragraphs,  arrang¬ 
ed  under  three  main  headings. 

The  first  part  of  the  book  is  devoted  to 
■pojitine-  medical  photography  and  cinematog¬ 
raphy.  Various  specialists  discuss  the  organi-. 
•jatioii  of  a  hospital  photographic  service,  and 
the  apparatus,  techniques,  and  “professional 
•frisks”,  for  photographing  patients,  opera¬ 
tions,  -speamens,  and  microscopic  slides.  Spe- 
Vial  chapters  arc  devoted  to  LIV  and  IR 
photography,  to  phase-contrast  and  interfer¬ 
ence  microscopy,  to  cineradiography,  to  copy- 
wig  and  reducing  rochtgenogranis,  and  to 
^optical  incthods of  intensifying  contrast,  (^ne 
writer  describes  and  discusses  the  minimum 
dlarkroom  and  photographic  equipment  need¬ 
ed  by  .any  physician  who  wishes  to  keep  a 
routine  photographic  record  of  patients  in 
his  private  office. 

.  Ifiirt  Two  of  the  Isiok  is  a  detailed  account 
.«f  tbb  current  state  of  endoscopy  and  endo- 
•  scopic  photography  and  cinematography.  For 
the  professional  medical  photographer,  this 
section  of  the  treatise,  edited  and  partly  writ¬ 
ten  by  an  outstanding  practitioner  (J.  M. 
Duhois  de  Montreynaud),  will  be  the  most 
.  valuable.  Many  modern  instruments — -Ameri¬ 
can,  European,  Asian  arc  minutely  described, 
as  aec  the  techniques  for  obtaining  good  pho- 
jtographs  and  motion  pictures  from:  larynx, 
bronchi,  esophagus,  stomach,  colon,  rectum, 
bladder,  ureter,  vagina,  and  body  cavities.. 
Even  the  organuation  of  an  endoscopic  serv¬ 
ice’  i,s  described,  down  to  the  forms  required 
,and-typical  flmir  plans. 

,  The  third  portion  of  the  book  is  a  grab-bag 
of  miscellaneous  topics:  autoradiography  of 


histologic  slides,  film  dosimetry,  closed-circuit 
TV  from  the  operating  room  with  the  Eido- 
phorc  (a  TV  camera-projector  system  suitable 
for  black-and-white  or  Color  transmissiiin,  us¬ 
ing  a  much  larger  .screen  than  conventional 
TV),  arid  color  photography  through  the 
endosciipe. 

An  appendix  li.sts  the  characteristics  of  vari¬ 
ous  film  emulsions  particularly  suited  for 
iiiedical  and  scientific  use. 

Because  it  is  encyclopedic  rather  than  ex¬ 
haustive  in  depth,  experienced  professionals 
will  find  little  use  for  this  treatise,  except 
when  they  may  wish  a  quick  summary  of  a 
technique  with  \yhich  they  are  not  well  ac¬ 
quainted.  For  beginners,  for  doctors  who 
want  to  know  the  limits  and  possibilities  of 
medical  photography,  for  hospital  planners, 
and  for  students  the  book  is  a  valuable  text 
(provided  they  read  French).  Its  most  glar¬ 
ing  defect  is  the  lack  of  references  to  more 
specialized  articles  and  books,  of  which  only 
a  very  few  are  given. 

T.R.M. 


MIKROPHOTOGRAPHIE,  by  Prof.  Robert 
Schenk,  M.D.,  and  Gonzague  Kistler.  S.  Karger, 
AG,  Basel,  Switzerland,  (I960),  SFr.  18.00,  152 
pp.,  cloth  bound. 

This  well  planned  book  constitutes  a  com¬ 
plete  text  on  photomicrography  with  the  still- 
camera.  It  opens  with  an  excellent  descrip¬ 
tion  of  microscopes,  their  optics,  light  sources, 
and  cameras,  then  proceeds  to  a  clearly  ex¬ 
plained  .set  of  rules  and  techniques  for  “get¬ 
ting  the  most  out  of  a  microscope",  dther 
chapters  discuss  film  and  format,  filters,  ex- 
po.sure,  developing,  printing,  and  storing  of 
films.  Wherever  necessary,  theoretical  argu¬ 
ments  precede  practical  advice.  Color  pho¬ 
tography,  and  the  processing  of  color  trans¬ 
parencies  and  prints  arc  clearly  described,  and 
special  .sections  arc  devoted  to  pha.se-contrast, 
dark-field,  polarized  light,  fluorescercc,  and 
electronic  fla.sh,  photography.  The  final  chap¬ 
ter  constitutes  a  check-li.st  of  “things  to  do” 
when  assembling  and  testing  a  new  photo- 
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niicroHraphic  laboratory,  or  a  new  piece  of 
equipment. 

An  appendix  has  23  tables,  listing  useful 
film-types,  the  characteristics  Of  varioui^  light 
sources,  filter  factors,  developers,  and  conver¬ 
sion  factors  (European-American).  There  is 
a  brief,  hut  well  selected  bibliography  of  Ger¬ 


man-language  books  concerning  different 
aspects  of  photomicrography. 

For  those  who  read  German,  this  book  is 
a  concise,  clear,  and  reasonably  complete  sur¬ 
vey  of  the  practical  aspects  and  theoretical 
background  of  photomicrography. 

T.R.M. 


Repairing  Light  Leaks  in  Camera  Bellows 

Some  time  a^o  we  discovered  that  one  of  our  over-worked  photo- 
micro^raphic  camera  bellows  was  developing  corner  ahrasitms  which 
would  S(X)n  become  a  siource  of  troublesome  lij»ht  leaks. 

An  immediate  attempt  at  repair  with  available  opaque  gummed  tape 
proved  to  be  a  very  temporary  expedient  which  eventually  caused 
further  damajje.  Since  the  bellows  was  a  discontinued  type  that  could 
not  readily  be  replaced  tir  Repaired,  we  consulted  with  our  research  divi¬ 
sion  and  were  offered  the  su^^estion  that  we  try  the  opaque  liquid  com¬ 
pound  used  for  toppinj^  museum  jar  preparations  (a  superior  substitute 
for  animal  membranes). 

We  proceeded,  after  a  patch  test,  to  apply  the  toppinj^  compound 
to  the  many  defective  areas  on  the  bellows..  The  resultinj^  tou^h,  elastic 
film  bonded  permanently  with  the  fabric.  It  had,  in  fact,  restored  the 
equipment  to  full  usetuliK'ss  and  added  many  potential  years  of  service. 

Since  this  is  the  sort  of  problem  that  may  occasionally  crop  up  in  the 
field  of  scientific  photography,  we  are  glad  to  supply  the  following  in- 
formatioiTon  our  bellows  repair  method: 

Apply  Turtox  Topping  Compound  externally  with  a  brush  where 
needed  and  allow  the  coating  to  dry  for  an  hour.  (If  the  fabric  is  badly 
abraded,  several  coats  may  be  necessary.)  This  is  followed  by  a  coating 
of  Turtox  Finishing  Lacquer  to  produce  a  non-tacky  finish.  After  the 
treated  bellows  have  remained  in  an  extended  position  for  24  hours, 
they  are  again  ready  for  normal  use.  The  last  coating  may  be  eliminated 
if,  for  the  first  few  days,  care  is  exercised  to  store  the  camera  with  the 
bellows  partly  extended  when  not  in  use. 

315A715  Turtox  Museum  Jar  Topping  Compound.  Pint.  .  .$2.25 
M3A7153  Turtox  Finishing  Lacquer.  4  ounces . 33 

Reprinted  from  Turtox  Newi.  Published  by  General  Biological  Supply  House,  H2()0  S.  Hoyne 
Avc.,  (  hitaKo  20. 
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•  To  study  the  antibodies  produced  by  the 
human  body  in  defense  against  infectious  and 
other  injurious  material,  he  explained,  scien¬ 
tists  are  now  making  particularly  gPod  use  of 
the  sensitivity  of  the  fluorescence  method, 
ranging  between  the  detectability  of  radio¬ 
activity  and  the  sense  of  smell. 

The  minimim  detectable  amount  of  fluorescent 
matter  is  about  1  / 1 .000.000,000.000,000,000 
gram,  or  a  billiorith  of  a  billionth  gram. 

Fluorescence  microscopy  has  already  helped 
in  the  search  tor  exactly  where  in  the  body 
immunization  takes  place,  because  both  anti¬ 
gens  and  antibodies  can  be  "labeled"  for 
study. 


FLUORESCENCE  MICROSCOPY 
AIDING  MEDiaNE,  CHEMISTRY 

A  newer  way  of  diagnosing  cancer  and 
solving  immunization  problems  in  medicine 
and  biochemistry  has  gained  widespread  ap¬ 
plication,  the  Tenth  Annual  Instrument  Sym- 
posiutn  and  exhibit  at  the  National  Institutes 
of  Health,  here  reveals. 

,  The  method  is  fluorescence  microscopy.  In¬ 
visible  light  in  the  blue  and  "colder"  ranges 
of  the  spectrum  is  beamed  to  the  molecules  of 
a  cell  or  other  specimen,  exciting  i'r  into  "self¬ 
luminescence"  so  it  shows  itself  with  clearer 
differentiation  than  ever  before. 

First  the  specimen  is  treated  with  a  special 
dye.  Molecules  then  absorb  the  exciting  light 
in  such  an  interaction  that  visible  light  is  re- 
e/nitted.  This  fluorescence  is  somewhat  like 
the  photo-luminescence  on  an  X-ray  screen. 

•  Important  recent  advances  have  been  made 
with  the  discovery  of  special  dyes  and  the 
'design  of  new  fluorescence  microscopes.  Tech¬ 
nics  ■  evolved  horn  the  classic  principles  of 
fluorescence  and  introduced  by  such  scientists 
•^as  Coons  and  Kaplan,  have  opened  new  areas 
tg  scientific  scrutiny. 

‘  On  Sept.  28,  1960,  the  first  symposium  was 
devote.d  to  the  role  of  fluorescence  in  biology 
today.  Sidney  Udenfriend  of  the  National 
Heart  Institute  was  chairman. 

Today  „the  newest  insfruments  are  being 
; shown, and  described  to  scientists  of  six  major 
,  societies  in  chemistry,  bacteriology  and  related 
Helds. 

: '.Much  .  interest  has  been  expressed  in  the 
’scheduled  appearance  oi  a  nr'w  fluorescence 
■  pHcfoscppe  designed  by  Ernst  Leitz  of  West 
I  Germany.  Dr.  Peter  Bartels,  director  of  the 
^  mictpseopy  laboratory  of  E.  Leitz,  Inc.,  New 
York,  will  describe  it  at  the  company's  exhibit. 

'  Dr.  Bartels  has  been  giving  papers  on  the 
optical  principles  of  fluorescence  microscopy, 
at  the'  Communicable  Disease  Center  in  At¬ 
lanta,  for  example,  and  before  groups  of 
..  pathologists  and  other  scientists  around  the 
country. 

"The’  tremendous  sensitivity  of  fluorescence 
.  Staining  maJces  it  an  invaluable  tool  for  bac¬ 
teriologists  and  immunologists,"  Dr.  Bartels 
pointed  out. 


ARRIFLEX  35-IIBS  NOW  AVAILABLE 
IN  LIMITED  QUANTITIES 

The  Arriflex  Corporation  of  America  an¬ 
nounces  the  availability  of  a  special  model  of 
the  Arriflex  35.  The  camera  is  available  in 
limited  quantities  for  immedate  delivery  and 
js  designated  as  the  Arriflex  35-IlB-S. 

The  camera  is  equipped  with  a  specially 
selected  and  balanced  movement,  and  a  spe¬ 
cial  32  volt  DC  motor,  for  operation  to  80 
frames  per  second-  The  motor  is  equipped 
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with  an  externa]  rheostat  for  speed  control 
and  the  circuit  is  designed  so  as  to  maintain 
high  torque  even  at  lower  speeds.  The  camera 
is  equipped  with  a  special  tachometer,  cali¬ 
brated  to  80  FPS. 

The  Arriflex  IIB-S  is  expected  to  find  im¬ 
portant  applications  irt  those  areas  where  it 
is  desired  to  have  a  line  35mm  camera  with 
high  capability  in  both  instrumentation  and 
documentation  uses.  The  camera  will  accept 
all  Arriflex  35  standard  accessories,  and  will 
sell  tor  $1,995.00  with  special  motor  and  speed 
control,  less  lenses  and  magazines.  Further 
information  is  available  from  Arriflex  Fran¬ 
chised  Dealers,  or  the  Arriflex  Corporation  of 
America,  257  Park  Avenue  South,  New  York 
10,  New  York. 

BOLEX  S-221  PROJECTOR 
INTRODUCED 

With  the  newly  introduced  Bolex  S-221 
projector,  the  16mm  movie  maker  now  can 
professionally  reproduce  optical  or  magnetic 
sound  with  true  high  fidelity.  Complete  unit 


consists  of  8-inch  speaker  built  -into  its  remoy- 
abte  lid:  2000-foot -  film  reel;  microphone  with 
l3-ioot  cord  with  jacket;  earphone;  50mm  i/1.3 
Hi-Fi  projection  lens;  and  (not  Shown)  d  heavy-, 
duty  plastic  travel  case. 

ARMED  FORCES  MEDICAL  MUSEUM  •  ■ 
GETS  HISTORIC  LEITZ  MICROSCOPE 

Now  Has  Twenty-Two;  They  Date  to  1885 
Another  historic  microscope  has  been  added 
to  the  world-famed  almost  century  old  medical 
museum  of  The  Armed  Forcos  Institute  of 
Pathology  at  the  Walter  Reed  Army  Medical 
Center  here. 


The  museum's  directing  officer  gratefully 
acknowledged  receipt  from  E.  Leitz,  Inc.  of  a 
research  microscope  made  in  1920,  to  "till  an 
important  gap  in  the  comprehensive  collection 
of  historic  microscopes."  He  said  the  motto 
of  the  museum's  microscope  hall  is,  "The  prog¬ 
ress  of  medicine  is  measured  by  the  progress 
of  its  instrumeijts." 

Col.  Frank  M.  Townsend  said  there  are  now 
22  models  of  Leitz  microscopes  in  the  vener¬ 
able  hallr  the  earliest  dating  to  1885.  "Your 
cooperation  and  interest  in  (our)  endeavor  to 
acquire  and  preserve  for  posterity  these  valu¬ 
able  instruments  are  sincerely  appreciated," 
he  said. 

Ernest  Leitz  of  West  Germany  was  the  first 
to  produce  microscopes  of  high  quality,  in 
quantity,  for  the  world's  scientists. 

E.  Leitz,  Inc.,  American  distributors,  obtained 
the  1920  Instrument  from  Wetziar,  Germany, 
for  the  museum. 

Henry  Mann,  president,  said,  "It  is  extreme¬ 
ly  gratifying  to  tfs  to  be  able  to  make  this 
contribution  to  one  of  the  finest  scientific 
museums  in  the  world,  which  traces  the  his¬ 
tory  of  instrumentation  and  shows  the  impor¬ 
tant  role  of  optics  in  medical  research." 

The  Armed  Forces  Institute  of  Pathology 
was  founded  under  Surgeon  General  William 
A.  Hammond  in  1862,  when  the  Civil  War 
created  unprecedented  medical  problems  for 
the  Nation.  In  addition  to  the  Medical  Museum 
and  a  large  collection  of  visual  aids  used  in 
medical  education  here  and  abroad,  the  In¬ 
stitute  consists  of  d  Department  of  Pathology 
.serving  research^  throughout  medicine;  and  the 
American  Registry  of  Pathology,  sponsored 
by  17  national  medical  associations  in  cooper¬ 
ation  with  the  National  Research  Council. 
Laboratories  for  tissue  culture,  cy  .ophysics, 
histochemistry,  radiobiology  and  microbiology 
serve  in  thousands*  ol  civilian  ns  well  as  mili¬ 
tary  medical  problems: 

A  unique  featur-e  of  the  Institute  is  the  vast 
collection  of  well  documented  medical  and 
surgical  cases,  with  related  pathologic  speci¬ 
mens  and  illustrative  material  including  a 
quarter  of  a  million  photographs,  so  that  sci¬ 
entists  can  follow  a  population  of  12,000,000 
from  youth  to  old-  age  in- the  study  of  public 
health. 

Basic  research  in  a  true  academic  environ¬ 
ment  has  earned  the  Institute  a  distinguished 
reputation,  if  has  been  said,  and  the  names 
of  Reed,  Woodward,  Callendai,  Lucke,  Ash 
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and  Wilder  recall  some  of  the  many  significant 
contributions." ;  * 

Progress  in  optics  and  glass  technology  has 
been  folldwed  closely  and  applied  by  the  In¬ 
stitute."  "Now  pathology  may  be  on  the  thresh- 
hold  of  dnother  "revolution,"  its  staff  has  point¬ 
ed  put. 

It  is  no  accident  that  the  microscope  is  over 
the  motif  of  the  seal  of  the  Institute,  its  his¬ 
torians  explain.  The  collection  of  over  500 
antique  and  modern  instruments  is  perhaps 
the^  moSt  comprehensive  in  the  world.  Although 
mioroscopes  have  been  used  there  since  1862, 
the  collection  was  begun  in  1884. 

ANSCOMARK  M  ADDED  TO  ANSCO 
PRECISION  CAMERA  LINE 

.  AnSco,  Binghamton,  New  York,  has  an¬ 
nounced  the  Anscomark  M,  a  3Smm  precision 
camera  designed  for  the  quality-conscious 
camera  user  who  wants  the  finest  in  an  inter- 
changectble  '  lens  camera  with  coupled  expo- 
sure..meter  control. 

According  to  James  P.  Demaree,  Marketing 
Manager  for  Ansco's  Amateur  Products  Divi¬ 
sion,  the  Anscomark  M  represents  the  greatest 
value  in  precision  automatic  cameras. 

The  Anscomark  M  viewfinder  permits  simul¬ 
taneous  viewing" and  focusing  with  all  lenses. 
It  features  parallex  corrected  bright  color- 
coded  frame  outlines  for  use  with  each  of  the 


interchangeable  lenses  including  normal,  wide 
angle,  and  telephoto.  The  parallex  correcting 
finder  -  functions  accurately  at  all  distances 
frorh  3  feet  to  infinity. 

The  Anscomark  M  "match  needle"  meter 
^  controls  perhiit  the  user  to  pre-select  either 
-shutter  speed  or  lens  opening  on  separate 
control  rings  and  adjust  the  exposure  accord- 
tnglyby  aligning  the  meter  indicators. 

Th^-  shutter  and  aperture  controls  may  be 
"operated  independently  or  jointly  without  dis¬ 


turbing  the  basic  correct  exposure.  The  meter 
covers  a  wide  range  of  lighting  conditions 
and  a  full  range  of  film  speeds.  A  metal  pro¬ 
tective  shield  acts  as  a  shade .  to  prevent 
erroneous  sky  readings. 

The  Anscomark  M  shutter  and  lens  mount 
is  designed  to  support  the  lens  directly  to  the 
camera  body — the  shutter  mount  is  thus  safe¬ 
ly  enclosed  .  .  .-away  from  accidental  dam¬ 
age.  The  interchangeable  lenses  are  safely 
locked  in  the  mount,  yet  easily  changed.  The 
shutter  is  designed  so  ■  the  user  can  safely 
change  to  any  speed,  including  1  / 500th  sec. 
whether  or  not  the  shutter  is  cocked. 

Synchronization  is  full  M-X  type  with  self- 
timer.  A  unique  "lock"  prevents  accidentally 
changing  the  synchro-settings. 

The  Anscomark  M  comes  equipped  with  an 
f/1.9  Xyton  or  f/2.8  Xytar — 50mm  lens.  An 
f/3.5  Xyton — 35mm  wide  angle  and  an  i-j 4 
Xyton — 100mm  telephoto  lens  are  available. 

List  Prices: 

Anscomark  M  with  50mm  f/2.8  lens .  .$134.50 
Anscomark  M  with  50mm  f/1.9  Lens..  159.50 

Case  . .  1 2.50 

35mm  f/3.5  wide  angle  lens  and  case. .  59.50 

100mm  f/4  telephoto  lens  and  case  ...  79.50 

NEW  RAUSCH  &  LOMB  SUPER  BALTAR 
LENSES  DESIGNED  FOR  MOTION  PICTURE, 
TELEVISION  AND  SPECIAL  APPLICATIONS 

Bausch  &  Lomb  announces  a  new  series  of 
Super  Baltar  Lenses  designed  for  motion  pic¬ 
ture,  television  and  special  purpose  applica¬ 
tions.  The  Super  Baltar,  which  marks  B&L's 


continued  research  in  the  field  of  photographic 
technology,  will  supplement  the  Company’s 
present  line  of  Baltar  Lenses. 

Following  in  the  tradition  of  the  Baltar,  the 
Super  Baltar  series  incorporates  a  newly  de¬ 
signed  optical  system.  Made  from  new  glasses 
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of  high  index,  the  Super  Baliqr  hos  excellent 
resolution  and  the  most  even  distribution  of 
light  ever  ottered  in  a  motion  picture  camera 
lens.  The  new  series  will  include  a  choice  of 
eight  lenses,  with  focal  lengths  ranging  from 
20mm  to  9"  (speed  of  f2.0,  both  f  to.  t  stopped). 
All  focal  lengths  cover  35mm  motion  picture 
frame,  and  lengths  from  3"  to  9"  cover  70mm 
frames.  Back  focal  lengths  range  from  33mm 
to  133mm. 

Special  design  of  the  optical  systems  allow 
the  Super  Baltars  to  be  used  not  only  for 
feature  and  newsreel  motion  picture  photogra¬ 
phy,  but  to  meet  specifications  needed  tor  tele¬ 
vision,  commercial  and  military  use.  Engineer¬ 
ing  facilities  make'  it  possible  for  Bausch  <5 
Lomb  to  otter  custom  design  service  to  adapt 
these  lenses  to  individual  focusing  mounts  for 
camera  and  other  manufacturers.  As  an  ex¬ 
ample,  Super  Baltars  will  first  be  seen  on  the 
new  Mitchell  R-35  Cameras. 

Details  on  the  new  Bdltar  series  may  be  ob¬ 
tained  by  writing  to  Photographic  Sales  Depart¬ 
ment,  Bausch  &  Lomb  Incorporated,  Rochester 
2,  New  York,  specifying  Bulletin  #F-J62. 


PLAUBEL  POLAROID 
414"  X  4 1/4"  SUPERWIDE 


The  worldwide  success  of  Messrs.  PLAUBEL 
with  their  special  wide  arigle  camera  VERI- 
WIDE  100  has  induced  Polaroid  users  to  ask 


for  such  a  special  wide  angle  camera  for 
Polaroid  work. 

This  demand  is  absolutely  justified,  as  there 
is  no  camera  on  the  market  yet  tor  Polaroid, 
allowing  to  work  with  special  wide  angle 


lenses  and  the  appropriate  large  angle  of 
viewi  '  • 

The  camera  contains  an  original  Polaroid 
back  for  the  formats  8,  5x10,  5  cm  (3f  4"x4l4t”) 
and  is  equipped  with  the  well-known  Super 
Angulon  1:8  f:65  mm  in  Synchro-Compur- 
shutfer. 

The  close-up  setting  from  00-1  m  is  done  by 
means  of  a  focusing  mount,  by  shitting  the 
whole  lens. 

The  angle  of  view  to  be  covered  is  90°. 

Spirit  levels  for  horizontal  and  vertical  for¬ 
mat  facilitate  an  exact  working. 

The  optical  mirror  finder  is  a  special  de¬ 
sign  of  Messrs.  LEITZ  tor  this  camera. 

This  camera  is  suitable  for  Polaroid  Land 
Rollfilm  type  42  and  47.  ' 

The  . price  with  finder,  without  case,  amounts 
to  DN 12000.—. 

What  this  product'  means  to  you: 

This  will  make  possible,  for  the  first  time, 
60-second  photography  which  will  encompass 
groups  or  large  areas  (wide  angle)  for  on  the 
spot  coverage. 


ANSCO  MICRODENSITOMETER  DESIGNED 
FOR  MODERN  MICRO-TECHNOLOGY 

Ansco,  Binghamton,  New  York,  the  photo¬ 
graphic  manufacturing  division  of  General 
Aniline  &  Film  Corporation,  has  announced 
the  new  Ansco  Automatic  Recording  Micro¬ 
densitometer  which  is  designed  to  meet  the 
exacting  demands  of  modern  micro-technology. 

The  Ansco  Microdensitometer  was  develop¬ 
ed  by  Ansco's  research  laboratories  for  meas¬ 
uring  and  recording  with  extreme  accuracy 
transmission  and  reflection  of  micro  images 
in  the  field  of  photography  and  the  graphic 
arts  where  critical  measurements  of  acutance, 
granularity,  resolution,  and  related  studies  are 
essential  to  the  evaluation  of  image  quality. 

Although  originally  designed  for  specialized 
photographic  application,  the  instrument  is 
now  being  used  in  various  diversified  fields 
where  extremely  accurate  measurement  of 
optical  image  characteristics  is  required. 

Complete  detailed  information  is  available 
upon  request. 
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The  Problem  of  Depth  of  Field  in 
Photomicrography 

S'I'ANLKY  j.  MeCO.MM,  F.IM’.A. 

Scciiiin  III  IMiiiiiiKriiphy 

Mayo  ('linic,  KiM-hcslrr,  MiiincHnia 


AN  invosttj^.ition  of  the  nervous  sys- 
tent  of  the  skin  by  means  of 
stainei.1  mieroseopie  sections  presented 
problems  in  photographic  docimu’nt.i' 
tion  because  of  vertical  as  well  as  hori' 
Sont.il  r. unifications  of  nerve  endings. 
Some  attempts  at  solution  of  the  prob' 
lems  encountered  with  respect  to  depth 
of  field  are  oflered. 

( ieneral  Ihick^roiintl 

While  this  paper  deals  with  a  par' 
ticul.ir  phase  of  photo|'raphic  depth  of 
field.  It  mij'ht  not  be  amiss  to  consider 
briefly  j'eneral  aspects  f  i.lepth  of  fiehl 
aiul  to  review  .some  su^iiiested  methoils 
of  achieving'  j^reater  depth  of  fiekl  in 
photomicrography. 

Depth  of  field  refers  to  the  distance 
from  the  nearest  to  the  farthest  objects 
that  appear  in  sharp  focus  on  the  view- 
I ni:  .screen  of  .i  camera.  To  a  cert.iin 
ilej^ree,  this  depth  depends  on  the  in- 
.ibility  of  the  hum. in  eye  to  distiiij'uish 
between  a  point  and  a  .slijjhtly  unsharp 
point,  which  may  be  referred  to  as  a 
“circle  Of  confusion.”  In  ordinary  pho- 
toji'r.iphy,  a  circle  of  confusion  of  1/250 
of  an  inch  may  he  considered  accept' 
.ible. 

Depth  of  field  decrea.ses  j^reatly  as 
the.  lens'to'subject  distance  lessens.  Rc' 
ducin^  the  aperture  of  the  lens  dia' 
phr.ium  results  in  incre.ised  depth  of 


field.  In  photomicroi.'r.iphy,  this  effect 
can  he  achieved  to  .some  extent  by  stop' 
pin)i  ditwn  the  substairc  di.iphrai^m.  As' 
Sliming'  Koehler  illumination  as  basic, 
this  technic  can  reach  the  point  where 
imp.urmcnt  of  the  ima^e  results  throutih 
(.hffraction  of  the  hk'ht. 

Other  optical  means  of  .ichievinj4 
(greater  depth  of  field  in  photomicroi'ra- 
phy  include  the  u.se  of  an  objective 
with  the  lowe.st  po.ssible  numerical  aper' 
ture  (th.it  is,  lower  initial  m.ij;nifica' 
tion),  with  maj'iiification  attained  by 
u.se  of  an  ocular  of  hijiher  power  or 
increa.sed  extension  of  the  bellows  or 
both.  It  should  be  noted  that  re.solu' 
tion  decreases  as  the  numerical  aperture 
is  reduced.  Also  recommended  is  re' 
duction,  by  means  of  a  diaphraj^m  of 
the  aperture  plate,  of  the  objective.  This 
is  not  always  possible.  However,  the 
increa.se  in  apparent  depth  of  field  by 
the.se  methods  is  indeed  limited. 

The  problems  are  not  lessened  by  the 
f.tct  that  the  ranj^e  of  accommodation 
of  the  eye  permits  .sceinj;  j'reatcr  depth 
than  can  be  recorded  on  film,  and  this 
is  aside  from  the  “foOusinK  while  scan' 
ninj;”  technic  used  by  every  micro.scopi.st. 

I’echnics  Used  in  Present  Study 

Microscopic  sections  were  prepared 
by  the  frozen'section  technic,  which 
more  nearly  preserves  complete  nerve 
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•If* 

palli'ind  witir minimal  vlislortum.  Mu*  prol'K'ini  bnitim*  .ipp.nciu,  (^itoliil  ho 

linKiu'S  w’mo  i«l.iiiu'^l  In*  a  i.ipul  i«ilvi*i  Iccliun  ol  tlir  liflil  i.iii  ioniiIi  hi 
impu'fi^iiatinn  pri»0(*Jinv  that  loH  llu*  K-nt  pu*tiiio»  by  ulraiuhllorw.iul  plio 

lUTvi'*  tilvrn  black  aiul  piovulci,!  jjimkI  loyiapliy  (l'i(i.  2).  In  many  m«laiuc!»  in 

coiniant  bctwrcn  noivc  ami  cmnicciivc  tins  stnily,  it  bocaim*  apparoiii  that 

tissm*.  losnri  to  otluT  than  strict  optical  mcaivs 

•  ’  Mu*  morplioltiyic  ananncmcnt  ol  woiiKl  be  necessary, 

nerve  strnctnies  lesponsible  lor  seiisoiv  I  be  teclnncs  to  be  ib'sriibeil  aie 
innervation  ol  tlie  skin  involves  tinee  neither  new  nor  novel.  Variously,  they 

tones,  namely  hany  skin,  ^l.ibions  embrace  simple  vlonble  exposure  .it  sepa 

(smooth)  skin  ami  mneons  membrane  i.ite  levels,  multiple  nen.itives  m.ule  at 

I).  In  tcims  of  Iroten  sections  successive  ilepth  levels  .iml  pnnteil 

.'tt  'microns  thick,  the  photoi;i'.iphic  throni^h  .snperimposition  or  .is  .1  mos.nc 


INNERVATION  OF  THE  MUCOCUTANEOUS  JUNCTION 


LEGENDS 


Fiquit  1,  Diaqtam  showinq  .inneivation  ot  Ihe  nuicocutaneoua  junction.  (Rnproduced  witli  the 
kind  peimission  oi  the  author  and  publishei  itom  Winkelmann,  R.  K.:  Nerve  Endinqa  in 
Normal  and  Potholoqic  Skin;  Contributions  to  the  Anatomy  oi  Sensation..  Sprinqfield,  Illinois, 
Charles  C.  Thomas,  Publisher.  1960,  195  pp.) 
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Th»  ol  r>»plh  nl  In  l'h(ili>mlrtr>gi(iphy 


Figiuo  2.  a.  Sennory  end-organ  of  hair  follicle  (xl65).  b.  Two  typical  end-organs  in  glabrous 


skin  (x620).  (Reproduced  with  the  kind  permission  of  the  author  and  publisher  from  Winkel- 


mann.  R.  K.;  Nerve  Endings  in  Normal  and  Pathologic  Skin:  Contributions  to  the  Anatomy  of 


Sensation.  Springfield.  Illinois,  Charles  C.  Thomas,  Publisher,  1960,  195  pp.)  c.  N' rve  path 


ways  in  mucous  membrane  (x225). 
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RhinUy  |,  MK^1lnh 


ol  'llu'  iiul.ivuin.il  pimt.'*,  .nul  "inllnu;” 
lit  V untiniinu.ii  liivU.<iin^  tliruu^li  tiu'  lU'i' 

t.in>i»‘  III  vloptli  ,1.^  llu'  i'xpii«nio 

w.tx  in.uli*  riu'  ttuMluul  I'hiiKon  tn  itity 
lino  insliinoo  ilopoiulovl  on  tho  vmi.il 
ontnn.tlinn  ul  tIu*  omnploxttv  nl  tlio 
tioi  vo  not  Wink, 

I'tHino  ^lopiilx  ,1  vlnnl'lo  oxpnsino 
.n  two  lovol.x  to  iooiin.1.  Imtlt  omlx  nl  .i 
not  VO  lilvi  tn  tito  lip, 

l.iitot.il  vlt.itttl'nttiin  .loounip.inioil  I'v 
vottto.il  i.lt.^p.ittty  III  tIto  ni'fvo  lihot.'^ 
w.t.<  loyiitvliul,  on  innlttplo  non-ttivo.n 
4),  •Ifoin  wlnolv  w.i,'*  nt.ulo  ,\  mosaio 
(I'li;  .'I  A  '<unno.Mtott  lot  wliuli  till' 


PlgiiiP  3.  I^oiiIiIp  PKpoNtiiP  III  two  IpvpIm  ip 
('Oiitpii  Inith  Pitiln  nl  thin  iipivp  IiIipi  (nIKI) 


Ftqurp  Portions  ol  thpsp  six  prints  wpip  combinpd  to  mokp  th©  finish©d  mosaic  in  Fiqur©  5. 


i- 


i'igiito  7,  Print  Irotn  a  copy  ((ronlllvi*  iiMr^ritlv*) 
ol  <1  lour  nwgrillVD  pfick  (nuptodiKwrl 

with  lh«  kind  pnrininnion  oi  lh«  riiilhrtt  rinrl 
piihtiHhwr  Irom  Wlnk»lmrinn,  R  K.‘  Th«  Muco 
culrinnotin  Pnd  oiqrini  Th*  Prlmrtty  Or'^rinlxwd 
Boniiriry  F'.nding  In  Flnmcin  Skin.  A  M. A,  Arch. 
l>«iimcil.  70:225  235  |Auq.|  I ‘157.) 


riqniA  5  Mo«»lc  niridw  From  Ih**  alii  ptlnla 
Nf>«n  In  rigiita  4  (n(>50). 


.iiitlidr  w.i.H  yr.ilcltil  wdiif  y»Mia  .lyo 
iiiiiy  In*  Itrlpliil  lit  tliia  rct^j.iriJ  In 
ciilliiik;  prit)l<i  tdt  .1  iitda.iic  or  inoitt.i^r, 

I  III  tlirnii^li  tli<*  rtniilaioii  (Hily,  itini 
Ir.ir  .iw.vy  oiu*  auli*  t.irrf iilly,  li-.iviny 
.1  "liMlluTri.r'  ril|.;i*  tli.it  m|iiir4’a  littir 
natuliti^  tdr  i  Iohc  in.itchini^  .iiul  ri'iliu  t'K 
tin*  timi*  apnit  roloiic  liinj'  dvril.ippiny 

lllU'.H  (I'l^  P), 

Altlioinrli  till, <4  Iciliim  IS  aiuiTH.aliil, 
cniiHiiliT.iMf  ^•flurt  IS  mvulvril.  'Mii*  s,uiir 
roMiilts  tn.iy  In*  ai'liirvrtl  by  .siiprrimpos' 
inH  iniiltiplr  in’i'.itrvi’s,  altlioii^li  md  so 
m.my  .ui  in  f‘iyiirr«  4  .iiul  5.  A  two- 
lu’^Mtivf  p.K'k  m.iy  K'  priiiti‘i.1  by  ion' 
t.ut,  Init  iisr  (t|  iniirf  tb.m  two  nry.itivo.s 
riH|uiri’R  proji-ction  priiitiiik;  or  tin*  pro- 
iliiction  of  a  in'w  iu*v;.itivv  by  tin* 
positive  tr.iMsp.ireiKy'iu-kJ.itive  tin-tbocl 
(bi«.  7). 

Tin*  superiinposition  of  several  ne^a- 
tivi's  in.iy  reipiire  speci.il  baiulliin;  of 
some  of  tbem,  .is  in  the  three  negatives 
III  bij'iire  H.  ( )ne  negative,  which  may 


riqure  6.  M»thod  oi  tenrinq  photoqraphic 
prints  In  makinq  mosaic  prints. 


I'tqiit**  B.  KKtwiplf*  ol  on#  typ**  ol  upwlnl  lionlmptit.  Th#  c*>nl»»i  n«qiillvf>  hm'i*Ivi»H  noimni 
#ii(ir>R«itp  niui  df»v»lopm#nl;  olh«»i  two  niiq(itlv*ii  w**ti»  ••upoiiod  nnd  ptor#iiii<>d  lot  mlnlmnl 
iHtrkqiouml  ytH  to  i«>tnln  iti>tv«>  flbviii 


Fiqur*  9.  Print  by  projection  from  the  com¬ 
bined  neqotivea  in  Fiqure  8  (x3S0),  (Repro 
duced  with  the  kind  permiuion  ol  the  author 
end  publithet  trom  Winkelmann.  R.  K.;  Cu¬ 
taneous  Nerves  in  Relation  to  Epithelial 
Tumois.  I,  Invest.  Dermat.  27;273-279  |Nov.| 
1956.1 


be  imIIciI  the  “hAso"  ttey.tlive.  w.ts  liiveii 

itotiti.il  exp(ts\iie  .tiul  ilevelttpiin'til.  The 
ttlhers  reeetvevl  .tKuil  »)tie  ini.itlet  ol  the 
tiurm.tl  expostite.  whieh  kept  the  over 
all  vieostly  at  a  uttiitiitimt  am.1  yel  re 
laittevl  the  essettltal  nerve  pathway 
1  he.'te  neiialive.s  were  siiperimposet.1  anJ 
a  ettinpostie  prittl  ma».le  hy  (he  itteait!* 
ittvhealevl  earlier  (h'iy  '!). 

In  some  seetions,  (he  eoll  ii»en  «>t  the 
(.lermts  may  eonliihtite  niuhily  to  the 
vienstly.  In  these  silnations,  ehemteal 
tednelnm  ol  »»ne  or  more  necalives  may 
he  neeessary  to  aehieve  a  hal.tnee  that 
permits  the  makinji  of  a  snitahle  print. 

Other  methovls  of  altering  the  rleit' 
.sity  ol  portions  ol  a  ne^jalive  are 
avatlahic.  l’hott>jiraphie  masking  is  a 
possihihty.  This  involves  makinii  a 
weak  positive  that  ts  hovim,!  in  rej^istet 
with  (he  nejiative;  this  “sanrlwieh"  then 
may  he  printe(.l  direetly.  Another  teeh- 
me  ntilizes  sheets  of  eoated  eelhiloul 
that  are  available  in  varyini;  densities 
and  tints,  sueh  as  Ronr^er  sheets.  The.se 
sheets  are  plaeed  over  the  nenative  and 
(he  eoatinu:  ts  removed  fntm  the  de- 
.Sired  areas;  tn  this  in.stanee,  they  are 
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Flqiiiw  in.  An  nnd  otqftn  In  duplh  mrnrdwrl 
by  lh*»  "follinq"  ^•rhnl«•  (*970).  (ni>prnd(ic*d 
with  Ihn  kind  pwrmlnnlon  ol  Ihn  niithor  and 
piiblliihnt  (lom  Wlnknlmctnn,  R.  K.:  Thu  Miico 
rukitmoiiR  Fnd  orqcin;  Thn  Prlm<iry  Orqanliwd 
Rpiiiinty  Fndinq  In  Hiimon  Skin,  A.M.A.  Arch. 
I)»tm<il.  76:225  235  lAiiq.j  195M 


I  In*  nri  vo  liln'iH.  Wl»(*n  Ixnnul  in  roKi.'i' 
li’i  with  (hr  iH'ii.itivr,  .the  nrt  cHcct  is 
.III  iiuTiMso  III  luntr.i.st  tlirtinyh  in- 
cuM.si'J  ilni.siiy  III  ihr  cuniirctivr  tiH.sur 
h.ickyntiiiul. 

Mu'  ti'chiiu'  ol  |Mniiiii)i  Ol  “rolliny” 
ihirin^  rxpo.sniv  may  hr  nsrd.  Whilo 
tin*  ivlalion.sliip  ol  moyrim'iit  ol  the 
mlu-  to  I'ot.itioii  ol  tiu'  liiu''ail|iisttiu'nt 
knoh  v.irii'.H  witli  tlu*  typo  <•!  mirro' 
■Hropr,  .1  yriu'iMl  r.Htim.itr  woiiKI  npi.itr 
.1  rli.iiijir  ol  oiu*  ilivi.sioi)  on  tlir  lino' 


a(l|nsti.iu‘nt  knoh  to  a  tnhe  i  lian|i;r  ol  I 
inirron.  Alter  the  proximal  and  distal 
Ifvris  III  till'  tissue  are  determined  and 
the  eorrespondin)i;  relereiue  p»mits  on 
tlie  line'ad|nstment  knoh  are  noted,  the 
ilhimination  is  adinsted,  h.isieally  hy  the 
optieal  eoinponents  and  ailditionally  hy 
nentr.il  density  lilters,  to  elh  it  an  expo- 
sure  ol  suliu'ient  duration  to  aeiotnphsh 
the  “rolling”  tliroiii^h  the  preiletermiiu  il 
are  ol  the  line  ail)nstment  (I'l)^.  10). 

A  stere<iphotonr,iph  was  .ittempleil  in 
one  instanee  throiiyh  a  hniltnij'  pile  ol 
positives.  Seven  negatives  were  made 
to  reeord  a  similar  inimher  of  levels 
ol  a  lu'rve  lomplex  In  six  neiiatives, 
.ill  hnt  the  visible  segment  ol  nerve 
was  op.Kpied,  whereas  the  seventh  iieK.i- 
tive  provideil  the  necessary  hackyroiind. 
A  positive  sliile  was  m.ide  from  eai  h 
ney.itive,  .ind  the  pile  was  hinit  up  in 
the  .seipienee  level  in  which  the  ne-Ka- 
lives  were  m.ide.  I’hotoyraphed  in 
stereo.  It  slu»weil  a  satisfactory  ilepth 
effect. 

(!oncliision 

hy  one  technic  or  another,  it  is  pos¬ 
sible  to  pludo^raph  many  ol  the  sensory 
eiul'ory.ins  of  the  skin  in  their  complex¬ 
ity.  Some  aspects  of  these  technics  have 
m»t  hi-en  ileimuistr.ited  previously. 
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Principles  of  Ultraviolet  Light  and 
Some  of  Its  Applications  in 
Photography 

JACK  P  UP  PRUIN 

Oiit'i'tor,  I llu*tl i riilmt iiiiii v 

I'ri'-'ilix tel I loHiijiiil,  ( 'IiIi’.'ik",  llliit'ii* 

IN  thr  l.ist  ili’i'iuK'  iho  nltraviolol  liylit  will  first  yivr  you  ,i  hrief  review  of  tlir 
*  soiiiAi’s  h.ivr  hrrn  iisnl  inoiv  fri"  tIuMiry  of  huht. 

iHinilly  111  imdu-.il  .iiul  rm-.irrh  work  Thrrr  arr  two  types  of  lieht:  i)  no 
.iiul  111  photoj^r.iphy  rel.ilinn  to  these  i.imleseent  littht  (  .iiiseil  directly  hy  he.it: 
fields.  In  crime  detection  it  is  a  very-  i)  luminescent  liuht  which  is  not  di' 
useful  tool  and  has  helped  to  solve  rc-etly  ’  attrihntahle  to  hcMt  likv  a) 
many  mysterion.s  ease's.  This  paper  will  hiohimiiu'scTiice  (Il^htin^  of  the  scm;  a 
^ive  yon  the  diflerent  aspc'ets  of  ultra'  firefly),  h)  chemohimineseence,  e)  fliurr' 
violet  lieht  111  connection  with  photo-  esec'iicc,  and  d)  phosphores<.ence.  Be- 
pr.iphie  lenses,  filters  emnisions'  ,ind  sides  vtsihic*  lij^ht  rays  with  w.ivc* 
some  applications  which  .ire  very  nsefni  lengths  from  .ipproxim.itely  400  m^<  to 
111  reseaic'h  work.  joo  there  is  ,i  wide'  ranye  of  electro- 

In  order  to  expl.nn  the  heh.ivior  of  m.it'iietie  r.iys  with  wave  lengths  from 
the  nltr.iviolet  r.iy.s  of  the  speetrnm,  1  400  in/»  down  to  n.  I  iiip  or  I  A  unit 


Figure  I.  White  light  can  be  split  into  a  spectrum  of  colors  by  means  of  a  prism.  This  is 
known  os  dispersion. 


^4 


JBPA  — Vol.  29,  No.  2 


Jack  P.  De  Bruin 


or  loss'.  From  760  m/i  up  to  10  m/t  is 
‘the  lufra-rod  ainl  there  is  also  electro- 
magnetic  radiatioit  wrth  wave  lenj^ths 
froiii  700  m/t  to  several  miles.  From 
440  m/i  llowiv  to  approximately  1  n>/i 
is  the  ultraviolet  re^iun. 

•  lu.1800,  Sir  William  Hcrschel  cliscov- 
-ered  .the  intfa-fed  region  pt  the  spec¬ 
trum.  The  ultraviolet  liylit  was  first 
discovered ’Fy  Rifter  in  ISOl..  He  no¬ 
ticed  the  hlacketuug  of  certain  silver 
salts  hy  the  action  of  a  hand  of  invisihle 
radiation  heyond  the  violet  lijjht. 

Most  phofonVaphic  silver  halide  emul¬ 
sions  are  sensitive  to  ultraviolet  rays  as 
'are  soine  other  non-silver  emulsions; 
e.g.,  the’  diaso  emulsions.  Before  con¬ 
tinuing  with  phototzraphic  applications 
it'js  necessary,  to  explain  some  of  the. 
elementary  facts  relating!  absorption  and 
efUissii’m  spectra  to  chemical  structure; 
in  this  case,  to  electronic  absorption  or, 
in  other  words,  .to  absorption  and 
emission  of  ultraviolet  light. 

There  are' two  types  of  spectra  which 

•  arc  classified  in  the  following  way:  ' 

1)  Emission. spectra,  . 

1)  Absorpti»>n  spectra.  ' 

The  emission  spectra  are  subdivided 
into  a)  continuous  spectra  and  b)  bright 
line  spectra.  C'lontinuous  spectra  are 

•  given  by  incandescent  solids  and  liquids 
as  white  hot  iron, 'etc.  Bright  line  spec¬ 
tra  are  given  by  incandescent  vapors 
and  gases;  e.g.,  electric  sparks,  vacuum 

.tubes,  colored  flames  of  arcs. 

The  absorption'  spectra  also  are  di- 
•vided  into  two  main  types;  a)  continu¬ 
ous  absorption  spectra  and  b)  line  ab- 
sorptfon  spectra.  A  good  example  of 
a  continuous  absorption  spectrvim  is  the 
spcctnim  of  blood  which  has  dark  bands 
in  the  orange  and  yellow  and  in  all  the 
violet  . and  ultraviolet  parts  of  the  spec- 
'trum..- An  example  of  a  line  absorption 


spectrum  is  the  spectrum  obtained  when 
very  intense  white  light  is  passed 
through  a  sodium  flame;  a  dark  line 
appears  at  .“iSU  m/i,  the  so-called  sodiuin 
line.  At  the  moment  we  are  mainly  in¬ 
terested  in  fluorescence  and  the  con¬ 
tinuous  absorption  spectra. 

The  principle  of  light  emission  can 
be  related  to  temporary  structural 
changes  in  the  atom.  Let  us  have  a  look 
at  the  atom.  See  Figure  2.  It  consists 
of  a  nucleus  with  positive  charge  around 
which  are  circulating  electrons  with 
negative  charges.  The  number  of  elec¬ 
trons  is  equal  to  the  net  positive  charge 
()t  the  nucleus.  The  electrons  move 
around  the  nucleus  in  a  number  of 
orbits,  each  representing  a  certain 
energy  level. 

Light  as  we  know  is  energy.  W'hen 
it  hits  an  atom,  it  is  absorbed  by  the 
electrons  and  because  of  the  extra  en¬ 
ergy,  one  or  more  of  the  electrons  which 
are  circulating  around  the  nucleus  may 
be  knocked  to  another  circle.  Now 
this  electron  will  .soon  )ump  back  to  its 
original  circle  and  release  the  energy 
which  it  had  obtained.  This  energy  is 
emitted  as  light.  The  emitted  light  has 
the  same  wave  length  as  the  absorbed 
light  in  this  ca.se.  However,  the  elee- 
tron  often  jumps  more  than  one  orbit; 
for  instance,  from  circle  1  to  circle  4. 
thi  Its  way  back,  it  returns  step  bv 
step  from  circle  4  to  .L  to  2,  etc. 
This  means  that  with  every  step  it 
releases  only  a  part  of  the  originally 
ab.sorbed  energy  and  according  to  the 
physical  laws  the  wave  length  of  the 
emitted  light  wall  then  be  longer  than 
that  of  the  absorbed  light.  This  procc.ss 
is  called  fluorescence.  In  most  cases, 
ultraviolet  light  gives  a  stronger  fluor- 
e.scence  than  does  visible  light,  because 
It  has  a  higher  energy  content. 

The  difference  between  fluorescence 
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and  pliosphorosceiice  is  that  with  the 
latter  a  whnie  complex  ol  molecules 
takes  part  iirthe  process  so  this  happens 
usually  only  in  solids  while  fluorescence 
happens  with  solids  as  well  as  with 
jtjases  and  liquids.  Also  in  phosphor- 
escense,  there  is  a  delay  in  liyht  emis¬ 
sion;  i.e.,  the  emission  continues  after 
the  radiation  is  stopped. 

The  many  types  of  ultravtoh't  liyht 
sources  yive  a  rather  wide  ranne  of 
wave  lengths  usually  including;  .some 
visible  h^ht.  Beeairse  we  ti.sually  need 
only  a  small  part  of  the  tiltraviolel 


region  and -want  to  exclude  any  h'tiht 
of  the  .same  wave  length  as  the  fluor¬ 
escence,  we  have  to  use  filters  which 
may  he  made  of  ^jelatin,  glass  or  liquids. 
The  difficulty  with  filters  is  that  there 
is  a  po.ssihihty  (if  fluore.scence  which 
causes  an  over-all  hare  in  the  image, 
decreasing  its  detail.  With  gelatin  filters 
between  gla.ss  it  occurs  that  one  side  of 
the  filter  has  a  higher  fluore.scence  than 
the  other  .side  which  may  have  little  or 
no  fluore.scence  at  all.  The  reason  is  that 
the  two  cover  glas.se.s  are  coatet.1  with 
different  .stains  of  which  one  fluoresces 


5 


Figure  2. 
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iind  the  rrthcr  does  not.  Apparently  the 
nondluorcscin!:;  side  absorbs  so  mucli 
ultraviolet  lij^ht  that  when  u  is  turned 
towards  the  li^ht  source  the  filter  won't 
tluoVesce.,  S»Klium  intnte  and  potassium 
chpnnate  liquid  filters  are  very  satisfac' 
tory  and  have  no  fluorescence. 

The  . ultraviolet  rays  from 
units  down  are  dan^ierous  to  the  eyes. 
Therefore,"  when  vvorkinji  with  wave 
leni^ths  below  .'^200  .\  you  have  to  use 


eye  glasses.  Any  kind  of  glass  is  all 
right.  The  most  commonly  u.sed  glass 
is  (2rown  glass  which  only  transmits 
light  to  .^300  .\  units. 

The  common  photographic  len.ses 
have  no  trouble  with  fluorescence.  The 
(Canada  balsam  coating  is  so  thin  that 
It  will  not  fluoresce. 

The  modern  highly  corrected  len.ses 
with  several  heavier  kinds  of  glass  will 
ab.sorb  approximately  twothirds  or 


■  8000  -  7000  6000  5000  4000  3000  &  units 

Figures  3  and  4.  We  may  use  either  positive  (Fig.  3)  or  negative  (Fig.  4)  ultraviolet  filters. 
The  positive  ones  absorb  the  visible  light  and  transmit  certain  ultra-violet  wave  lengths 
while  the  negative  ultraviolet  filters  are  just  the  opposite. 
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Nome 

Wa  velength  in 

A  uni 

ts 

3022 

3130 

3342 

3665 

4047 

4356 

5090 

5461 

UG  1 

1  mm 

17 

3  7 

69 

85 

8 

0 

0 

0 

UG2 

1  mm 

27 

50 

00 

84 

2 

0 

0 

0 

UG  3 

1  m  m 

0 

4 

55 

91 

85 

50 

12 

15 

UG4 

1  m  m 

9 

22 

59 

77 

7 

1 

1 

2 

UG5 

1  mm 

96 

9  9 

90 

91 

39 

1 1 

1 

0 

CG4 

1  mm 

0 

0 

3 

1 

40 

67 

95 

97 

CG7 

1  m  m 

0 

1 

4 

5 

12 

16 

99 

99 

CG8 

1  m  m 

0 

0 

0 

0 

5 

26 

68 

99 

CG9 

1  mm 

1 

1 

0 

0 

1 

14 

88 

93 

Figure  5.  This  shows  filters  f’">m  Schott.  Jena,  Germany  and  Corning  Glass  Works  U.S.A. 


more  ot  the  Itj^ht  at  the  3670  ,\  wave 
length  whieh  is  the  mereury'vapor  line. 
The  loss  of  lijrht  in  a  lens  caused  by 
reflection  is  hijrh.  Fijr.  7. 

CJlass  with  a  hii^h  refraction  index 
has  a  hi^h  reflecting  power.  The  meth¬ 
od  used  to  reduce  the  reflection  is  t(t 
.ipply  a  thin  transparent  coatin^j  to  the 
surface  which  results  in  a  difference  in 
phases  of  the  two  reflected  light  rays  — 
one  reflected  by  the  glass  surface,  the 
other  by  the  coating.  When  this  differ¬ 
ence  in  phases  is  so  large  that  inter¬ 
ference  occurs,  then  the  reflection  has 
reached  its  minimum.  To  reach  the 
point  of  interference  the  thickness  of 
the  coating  must  be  ime-fourth  of  the 
wave  length  of  the  reflected  light.  The 
best  kind  of  coating  should  have  1) 
maximum  optical  capabilities,  2)  high 
mechanical  resistance,  and  3)  be  water 
insoluble. 

In  theory  the  coating  actually  only 
works  well  at  specific  wave  lengths.  Fig. 
S,  9,  10. 

But  now  there  is  trouble  with  the 
photographic  gelatin  emulsion  because 


the  gelatin  absorbs  too  much  below 
2300  A  units.  There  are  several  ways 
to  solve  this  problem.  For  instance, 
Agfa  and  Ilford  solved  it  by  using  as 
little  gelatin  as  possible.  The  plates 
manufactured  by  Agfa  named  after  their 
inventor,  Schumann.  These  are  sensi¬ 
tive  from  ISfKf-yOO  A  units.  The  Ilford 
plates,  the  s<;-called  C^-plates,  are  ex¬ 
tremely  valuable.  The  plates  are  sen¬ 
sitive  from  a  few  A  units  till  about 
2000  units,  so  from  very  soft  X-rays 
to  ultraviolet  rays  of  short  wave  lengths. 

A  quite  different  way  is  to  coat  the 
emulsion  with  a  very  thin  layer  of  a 
fluorescence  substance;  e.g.,  immerse  the 
plate  in  a  5  per  cent  solution  of  alcohol 
and  sodium  salicylate  which  gives  the 
plate  a  sensitivity  from  700  \  units  up 
to  3000  A  units.  The  beforementioned 
thin  layer  changes  the  short  wave  length 
into  a  longer  wave  length. 

In  photomicrography  there  is,  some¬ 
times,  a  use  for  ultraviolet  light.  One 
advantage  is  that  by  using  shorter  wave 
lengths  the  resolving  power  of  a  non- 
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self'luminous  object,  the  following 
formula  is  used: 

d  =  ().50A 

•  •  •  N.A. 

d  distance  bctvveen  two  adja- 
•  cent  elements  which  can  just 

.•  ■  .  be  resolved  in  the  image; 

•  A  — wave  length  of  the  light; 

.  N.A.  —  numerical  aperture  of  the 
objective. 

For  .sel/'Inmniou.s  objects,  resolving 
power  is  slightly  less: 

d  ^  0.60 A 

N.A. 

In  Tricl(.s  cind  Treats  in  Photornicrog' 
rapHy  by  H.  W.  Ziclcr,  the  author  gives 
a  clear  explanation  t)f  these  formulas. 

Another  application  of  ultraviolet 
wave  lengths  is  in  paperchromatogra- 
phy.  This  is  a  method  Of  separating 
different  compounds  in  a  solution  on 
filter  paper.  For  example  a  mixture  of 
purines  and  pyrimidines,  breakdown 
products  of  the  nucleic  acids,  can  be 
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separated  in  this  way  by  the  use  of 
solvents  moving  along  the  paper  sur' 
face.  These  compounds  absorb  ultra¬ 
violet  light  at  2.‘>40  A  units.  This  allows 
the  localization  of  these  compounds  on 
the  chromatogram  by  visual  observation 
of  the  filter  paper,  using  an  ultraviolet 
light  source  with  a  positive  filter.  The 
compounds  will  be  seen,  because  of  theii 
ultraviolet  absorption,  as  dark  spots 
against  a  soft  violet  background. 

T)nc  of  the  recent  photographic  ap¬ 
plications  of  ultraviolet  absorption  at 
I’resbyterian-St.  Lukes  Hospital  consists 
of  making  photographic  records  of 
paperchromatograms.  Since  papcrchroma- 
tograms  do  not  keep  very  well,  photo¬ 
graphic  records  arc  necessary'. 

While  exposing  the  paperchromato- 
gram  to  ultraviolet  radiation  you  have 
to  be  very  careful  about  selecting  the 
wave  length  and  the  intensity  of  the 
ultraviolet  light.  Some  compounds  such 
as  thymine  and  iso-guaiiinc  for  example 
may  decompose  and  will  not  absorb 
the  ultraviolet  light  at  certain  wave 
lengths. 


'.  8000  7000  6000  5000  4000  3000  &  units 

Figure  6.  .Crown  glass  transmits  ultraviolet  light  as  low  as  3300  A  units,  so  the  important 
mercury-vapor  line  at  3665  A  units,  can  still  be  used  for  approximately  90  percent. 
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There  are  several  methods  of  obtain'  back  because  you  can  expect  that  mod- 
ing  reproductions  of  paperchromato'  ern  research  laboratories  will  have  at 
grams.  With  any  of  the  following  five  least  one  biological  photographer  who 
methods  one  can  use  oil  to  make  the  can  take  care  of  it.  Cost  price  is  com' 
papcrchromatogram  scmi'transparent.  parativcly  higher  than  the  other  proc- 
This  oil  has  to  be  light  mineral  oil  or  esses  with  the  exception  of  copy'rapid 
a  mixture  of  a  similar  oil  diluted  with  papers. 

a  solvent  such  as  iso'oetane.  The  oil  (2)  Blue'printing  processes  are  easy 
should  not  fluoresce  when  exposed  to  to  handle.  You  do  not  need  a  dark' 
ultraviolet  radiation  at  wave  lengths  room;  processing  can  be  done  in  a  dimly 
of  2400  to  3800  A  units.  lighted  room..-  Development  takes  just 

(1)  The  silver'halidc  processes  of  de'  few  seconds,  washing  in  ordinary 
tecting  and  recording  the  presence  of  water.  A  drawback  is  the  rather  long 
ultraviolet  absorbing  spots  are  superior  exposure  time.  The  eost  price  is  low, 
to  the  other  methods  because  (a)  the  approximately  one'fifth  of  the  price  of 
process  is  very  sensitive  with  or  with'  photographic  paper.  The  record,  hoW' 
out  dipping  or  spraying  the  papcrchro'  ever,  is  semi'permanent;  it  fades  even 
matogram  with  oil,  (b)  the  exposure  when  kept  in  a  dark  place.  Fig.  11. 
times  are  very  short,  and  (c)  the  record  The  so-called  Van  Dyke  process  is 
IS  permanent.  But  you  must  use  a  dark-  about  two  to  three  times  as  expensive 
room.  The  processing  takes  more  time  as  blue-print  paper.  It  gives  light  spots 
and  effort.  This  should  not  be  a  draw-  on  a  dark  brown  background  and  has 
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Figure  7.  The  amount  of  reflection  depends  on  the  refraction  index  of  the  glass  used. 
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COATING  WITH  CRYOLI TE  ON  GL AS,  n=  1.52 1 


4000  5000  6000  7000  A  units 

COATING  WITH  MgF  ON  GLAS,n=l.5l7 

Figures  8  and  9.  The  average  coating  gives  least  reflection  between  5000  and  6000  A  units. 
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Transmission  of  Quartz  (Crystal) 


Wave  Length 

1900  A 

2000  A 

2100  A 

2200  A 

Transmission  In  % 

67 

84 

92 

94 

Figure  10.  The  quartz  lenses  are  more  suitable  for  ultraviolet  photography  since  quartz  glass 
transmits  till  2500  A  units,  and  quartz  crystals  go  even  down  to  jt.  1400  A  units. 


about  the  same  results  as  the  blue-print 
papers. 

(3)  Diazo-type  processes  are  positive 
processes,  but  only  with  a  special  type 
and  much  more  expensive  papers  are 
you  able  to  get  reasonably  good  results. 
The  price  is  approximately  twice  as  high 
as  blue-print. 

(4)  The  copy-rapid  papers  are  fast 
working  and  easy  as  well  as  quick  to 
process.  You  obtain  a  negative  and  a 
positive;  however,  the  positive  is  a 
mirror  image  of  the  paperchromatogram 
and  you  have  to  use  different  exposure 
times  to  get  good  results  either  for 
the  positive  or  for  the  negative.  The 


price  for  1  positive  and  1  negative 
is  $.093.  The  record  is  semi-permanent, 

(5)  The  direct -positive  emulsions 
(Kodak  direct-positive)  have  to  be  han¬ 
dled  in  a  semi-darkroom.  The  expo¬ 
sure  time  has  to  be  rather  accurate. 
The  processing  is  about  three  to  four 
times  as  slow  as  a  blue-print  processing. 
The  record  docs  not  fade  soon;  how¬ 
ever,  it  is  not  as  good  as  negative 
silver-halide  emulsions  and  is  not  as 
sensitive.  The  price  is  slightly  higher 
than  negative  silver-halidc  emulsions. 

Only  the  first  one  has  to  be  conducted 
in  a  photographic  darkroom,  whereas 
the  other  pnicedures  can  be  conducted 


Figure  11.  Combination  of  Blueprint  and  Ad-Type. 


Blue  print  paper 


Kodak  Ad-type  paper 
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Figure  12.  Set  up  with  U.V.  Light  and  Rotating  Drum.  The  main  part  is  a  rotating  drum  with 
a  circumference  of  approximately  16  inches.  We  first  attach  the  Kodak  Ad-type  paper  around 
the  drum  with  emulsion  side  out;  on  top  of  this  we  attach  the  paperchromatogram  face  up. 
This  method  assures  very  good  contact  between  the  paperchromatogram  and  the  Ad-type 
paper.  The  .distance  between  the  drum  and  the  ultraviolet  lamp  is  approximately  33  inches. 


in  semi 'darkrooms,  subdued  light,  ete. 

•We  choose  the  first  method  and  use 
a  contact  printing  paper  which  is  com' 
paratively  slow  but  has  good  sensitivity 
.in  the  2400-2900  A  units  range.  Exam¬ 
ples.  are  Gevaert  document  contact 
paper,  Ilford  contact  document  #50 
and  ^9S,  and  Kodak  Ad-type  paper, 
,#2  and -#3., 

;  We  use  the  latter.  As  developer,  you 
can  use  a  paper  developer  such  as  Kodak 
Dektol,  Gevaert  251  or  Clayton  P'20 
in  the  usual  w'ay.  The  whole  procedure 
must  be  done  in  a  darkroom  with  a 
Wratten  safclight  ^lA  or  a  similar 
filter. 


Corning.^  9863  fjittr  7-54, 3mm. 

Figure  13.  Corning  #9863  Filter  —  As  ultra¬ 
violet  light  source  we  use  a  G.E.  Germicidal 
bulb  with  a  Corning  #9863  filter  which  has 
a  40  per  cent  transmission  at  2540  A  units. 
The  exposure  time  is  found  by  test;  the  number 
of  revolutions  and  the  speed  of  the  drum  deter¬ 
mines  the  exposure  time.  Because  of  the  drum, 
the  size  of  the  filter  can  be  reasonably  small. 
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C^nc  of  the  (Jitficultics  is  to  keep  the 
copy  material  and  the  paperehromato' 
gram  flat  and  in  close  contact  with  each 
other.  You  cannot  use  a  glass  plate  to 
keep  it  flat  with  pressure.  It  is  usually 
done  with  paper  clips  which  are  not 
very  satisfactory.  Sec  our  methtxl,  Fig. 
12,  13. 
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Summary 

The  behavior  of  U.V.  light  of  fluor' 
escenec,  and  absorption,  the  reaction  of 
photographic  emulsions,  lenses  and  filter 
with  it.  Application  of  it  with  chroma- 
tography  to  acquire  permanent  records 
which  have  sharp  images  using  a  rotat¬ 
ing  cylinder. 

This  is  a  brief  introduction  into  the 
region  of  U.V.  light  fluorescence  as  well 
as  absorption  and  emission-spectra,  the 
structural  change  in  the  atom  related  to 
light  emissions;  what  to  do  and  how  to 
use,  for  Icnsc  filters  and  photographic 
emulsions  when  working  with  U.V. 
light  sources;  last  but  not  least  a  very 
useful  application  in  the  field  of  paper 
chromatography. 
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The  Production  and  Use  of  Televisual 
Aids  for  Medical  Education 

RICHARD  C.  MATTHIAS 

Mftlical  Illustration  Tnit 

Smith  Kline  &  French  Laboratories,  Philadelphia,  Fa. 


■\yfC')RE  than  thirteen  years  ago,  in 
February  1947,  the  first  successful 
application  t)f  television  to  medicine 
was  made  when  Johns  Hopkins  Univer' 
sity  televised  a  surgical  operation  in 
black  and  white.  Two  years  later,  in 
June  1949,  the  first  complete  program 
of  medical  significance  was  presented  in 
color  by  Smith  Kline  6?  French  Labo' 
ratorics  on  field  sequential  equipment 
at  the  American  Medical  Association 
Convention  in  Atlantic  City.  Today, 
black-and-white,  closed-circuit  television 
is  a  routine  instrument  widely  used  by 
medical  schools  and  hospitals  for  pre¬ 
senting  and  teaching  the  wonders  of 
medical  science.  High-definition,  all- 
electronic,  and  completely  compatible 
color  TV  is  an  accomplished  fact.  We 
have  truly  entered  a  broad,  new  field 
of  scientific  education. 

As  the  use  of  educational  television 
continues  to  increase,  medical  photogra¬ 
phers  and  illustrators  are  faced  with 
new  areas  of  responsibility,  and  will 
become  a  vital  part  of  a  closely  inter¬ 
locked  team  employed  to  develop  sys¬ 
tems  for  communicating  ideas.  They 
will  play  an  important  role  in  the  or¬ 
ganization  and  production  of  closed- 
circuit  programs.  Of  course,  they  won't 
operate  the  cameras  or  other  electronic 
equipment,  but  they  will  be  responsible 
for  the  creation  of  motion  pictures. 


slides,  artwork,  and  a  variety  of  other 
televisuals.  They  will  have  to  advise 
and  help  the  professional  people  in 
organizing  their  presentations.  Neither 
the  artists  nor  the  photographers  should 
delay  in  preparing  themselves  for  these 
new  obligations.  There  is  a  lot  to  learn! 

Inasmuch  as  television,  more  than 
any  other  field,  requires  the  maximum 
cooperation  of  all  those  involved,  tele¬ 
visual  producers  should  take  some  in¬ 
terest  in  the  “technical  things”  as  well 
as  the  production  problems.  Certain 
peculiar  requirements  and  general  limi¬ 
tations  of  the  system  make  it  necessary 
to  prepare  visual  material  in  a  some¬ 
what  different  manner  than  those  in¬ 
tended  for  use  in  the  usual  way.  Tele¬ 
vision,  like  a  woman,  is  not  perfect 
(Figure  1). 

Limitations 

In  photography,  the  resolving  power, 
of  course,  refers  to  the  ability  of  an 
emulsion  to  distinguishably  record  fine 
detail,  and  is  limited  by  the  lens  and 
emulsion.  To  measure  resolution,  a 
parallel-line  chart  with  lines  separated 
by  spaces  of  the  same  width  as  the 
lines,  are  photographically  reduced.  The 
recorded  image  is  microscopically  ex¬ 
amined.  and  the  number  of  lines  per 
millimeter  that  are  just  recognizable  is 
determined.  Films  of  low  resolving 
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Figure  1 


power  resoK’c  less  than  60  lines  per 
millnneter.  By  these  standards,  the  best 
resolution  obtainable  in  television  is 
rekitively  poor.  However,  a  satisfac' 
tory  picture  is  usually  obtained  even 
thiiuu'h  the  resolution  is  about  4S  lines 
•per  millimeter,  or  less  than  that  ot  the 
.best  16.  mm.  films,  but  probably  conv 
■parrtble  to  a  larije  pefeentaije  of  eom- 
mereial*16  mm.  films.  This  is  why  TV’ 
regies  on,  and  is  enhanced  by,  close-ups. 

At>other  limitation  of  television  trans- 
.mission  is  the  loss  of  a  portion  of  the 
picture  area  due  to  electronic  cropping. 
Basically,  it  -  is  a  loss  in  part  of  the 
total  picture  broadcast.  C>tten  this  elec¬ 


tronic  cropping  occurs  in  the  camera, 
but  more  often  it  is  due  to  overscan- 
ninj^  the  receiver  tube  —  resulting  in  a 
loss  of  as  mueh  as  1^/v  of  the  broad- 
east  pieture  (Figure  2). 

The  quality  of  the  televised  pieture 
is  further  hindered  by  ineometrie  sean- 
ninu  distortions.  The  scanning  raster 
(that  portion  of  the  reeeiver  vvhieh  de¬ 
lineates  the  frame)  is  not  i;eometrieally 
reetanijul.ir  in  shape.  Therefiire,  it  is 
necessary  to  introduee  a  protective 

border  on  televisuals  to  accommodate 
tor  this  imperfection. 

Fven  though  it  is  possible  to  make 
out  fine  details  on  the  TV  screen  by 
close  examination,  proloni^cd  viewinj^ 
strains  the  eyes.  The  factors  which 
cause  this  eye  strain  —  electronic  soft 
focus,  exa^iierated  contrast,  and  sm.ill 


Figure  2 
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screen  size  —  are  the  same  factors  which 
tend  to  contuse  details. 

The  question  of  the  amount  of  detail 
which  can  he  made  visible  on  the  re- 
eeiver  screen  is  proh.ihly  the  most  im- 
pi)rtant  consideration  in  television  art' 
work.  First  of  all,  it  determines  the 
minimum  size  of  letterin^j.  It  also  dic' 
tates  the  techniques  tor  preparini* 
(graphic  material  .ind  medical  dniwin^s. 
F'in.illy,  it  imposes  certain  restrictions 
on  photography. 

Standards  and  PrtH'edures 

In  order  to  utilize  television  ecpiip' 
ment  to  the  best  advantaj'e,  it  is  neces' 
sary  to  establish  certain  ret.|uirements 
and  specifications  for  televisuals.  I’res' 
ently,  every  station  has  sli^^htly  differ' 
ent  requirements  both  in  the  manner 
of  prep.iration  and  the  sizes  of  graphic 
material  it  c.in  handle.  Hven  thouj'h 
Standard  Recommended  Procedures 
have  been  proposed,  they  are  in  a  state 
of  flux  and  will  remain,  probably  for 
some  time,  tentative.  Therefore,  the  in' 
formation  which  follows  is  intended 
purely  as  a  ^uide  and  presents  d.ita 
which  will  be  useful  to  those  photoff' 
raphers  and  artists  who  are  faced  with 
the  specialized  problems  of  televisual 
production. 

When  any  piece  of  graphic  art  is 
prepared  for  television  use,  it  is  esseiv 
tial  to  know  the  area  on  which  the 
cameraman  will  frame  and  the  inner 
area  which  is  sure  to  be  visible  on 
every  receiver  screen.  Still  material  to 
be  televised  takes  several  forms,  each 
of  which  must  be  prepared  to  conform 
to  a  4:.^  aspect  ratio  (ratio  of  width 
to  height).  For  opaque,  reflection  copy, 
an  11"  X  14"  card  is  an  ideal  size  to 
work  with.  A  one'inch  border  is  allowed 
around  the  edges  to  take  care  of  finger' 
prints  or  other  damage  which  may  (xcur 


in  handling.  This  establishes  a  camera 
field  (or  picture  area)  of  V"  x  12".  A 
small  circle,  about  '/4”  in  diameter,  is 
placed  in  each  corner  of  this  area  as 
a  fr.iming  guide  for  the  cameraman. 
The  information  area  is  then  determined 
by  dividing  the  camera  field  into  six 
equal  segments  and  running  a  diagonal 
line  from  one  corner  of  the  camera 
field  to  the  other.  The  two  outer  di' 
visions  become  the  right  and  left  bor' 
ders  and  the  points  where  the  diagonal 
intersect  these  establish  the  top  and 
bottom  of  the  copy  area  or  safe  area 
(Figure  .^).  This,  then,  is  an  area  6"  x  S" 
centered  on  the  11"  x  14"  card  and  is 
H)'/f  smaller  than  the  camera  field.  To 
be  certain  that  essential  information  is 
kept  within  the  boundaries  of  the  safe 
area,  a  simple  overlay  c.in  be  prepared 
by  photographing  a  diagram  of  these, 
divisions  and  printing  it  on  a  sheet  of 
11"  X  14"  Kodalith  film. 

C  V'casionally  medical  televisual -aids 
cannot  be  prepared  to  conform  to  the 
4:.^  aspect  ratio.  Whenever  the  subject 
cannot  be  shown  by  some  other  method, 
a  vertical  arrangement  may  be  uii' 
avoidable.  Within  reasonable  limits, 
such  a  visual  is  perfectly  acceptable. 
To  avoid  problems  with  a  vertical  for' 
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in.jtiMi.ll  5h(»viKl  In*  prop.iiiMl 
top  p.innin)i’.  I'lns  dono  by  oxtiMul* 
iHi^;  tin*  lop  ai\j.l  bottom  ImuxIcis  .mo  o.u'h 
.»ro  Mt  lo.ist  iy  i  of  tin*  hni^lit  of.  tin* 
p.umod  c.imor.i  fioKl.  1'lnis,  ,in  illu.'df.i' 
tion  vvith  .j.c.tnuT.i  fivUl  12  nnlu's  wnU*  . 
.jnd  ■  I.S  inoln's  hilih,  would  h.ivi*  .i 
top  .iiul  bottom  ».jfi'ty  bonier  of  .'^’4".  ' 

’•  .  Most  ti'U'vi.su.ds  .in*  prep.ired  on 
ho.ivy  stock,  such  .is  poster  bo.ird,  to 
withst.ind  b.unllmjr  .ind  lie  ll.it  m  front 
of.  tbe'  e.imeirt.  Kr^.iidless  of  tin*  type 
of.  ImmixI  of  color  useil,  it  must  h.ive  a  ; 
m.itti'  suil.nV..ind  be  neutral  in  color 
.  .  .  white  aiul  yellow  shouKl  be  .ivoi».le*.l. 
b'or  j^urposes  of  st.iiul.i nlu.it  ion,  .111  nle.il 
bo.in.1  <s  (dilea^o  ('.irdbo.iixl  (  annp.iny's 
Pawn*  t  it'iy  d  V  Ikt.ird.  No  '^74. 

Smee  telcNMsion  prob.ibly  has  more 
hnut.it ions  .th.in  -.iny  I'ther  f»»rm  of 
VKsu.il  com nvuiueal  1011,.  .several  important 
pnneiples;  in  addition  to  the  rceoin- 
mende».l  st.iiul.irds,  shouUl  be  reinem- 
hered  when  planniufi  televisu.ils.-  The 
snnplef  the  .orii.inu.it ion  of  m.iteri.il.  the 
tnore  underst.ind.ible  .uul  insfruetive  it 
will  be.  Jnfdrm.ition  shouUl  be  re* 
strieted  to  a  miniinum  With  iinei>mph* 
c.ited  le.ttennii  tor  tn.iMinum  legibility. 
Radical  .ibbre.yiations ‘  will  often  help. 
W’he'rever  po.ssible,  titlcsS  er  he.idinjis 
shouM  be  ehmin.ite(.l  I'hotojiiaph.s  .uul 
dr.iwiujis  must  bo  simple  and  unelut- 
teved.  Remember,  the  spe.iker  will  be 
able  to  reinforce  his  visual  m.iteri.il 
with  .  verbal  commentary.  • 

I' very  show u.ses. some  kind  of  liraphie 
ih.iteri.il  til  ^ive  a  visu.il  represent.ition 
to  the' information  pre.sented.  The  sun- 
•  plesf  .tiul  most  comnum  elements  .ire 
jir.iphs  .iin.1  charts?  made  up  hu'stly  of 
.words.  The  lettenni:  should  be  larger 
.and  bolder  than  is  normally  Used  on 
flat  -copy  intended  for  other  purposes. 
A  .jiiH'd  rule  of  thumb  which  can  be 
used  as  a  ^uule  for  prepariuii  lettered 


ch.iits  iletermines  that  the  height  of 
letters  shouhl  be  a  minimum  of  the 
hei^ht'of'ch.irt  in  niches  ihvuled  by  1.^; 
their  wulth,  .1  minimum  of  the  wiilth- 
of  ch.irt  111  inches  divulevl  by  2.V  The 


0.32" 


••  •• 


0.08"  0.08" 

riquiw  4 

thickness  of  their  stroke  shouhl  be  a 
nunimuni  of  the  wulth  of-eli.irt  in 
inches  divided  by  KM)  with  e.ieh  letter 
or  number  sep.ir.ite«.l  by  .it  le.ist  one 
.stroke  wii.lth.  Usinji  the  11"  \  14" 
C-iixl  as  .1  staiulard,  the  lettering:  within 
the  u"  X  .S"  copy  .ire.i  wouUI  be  a 
minimum  of  0  4"  hi>ih,  0..i2"  wule,  .it 
le.ist  .jOS"  in  stroke  wulth,  and  sep.i* 
r.itCi-l  from  tlie  next  letter  by  .it  le.ist 
O.S"  (bijiure  4)  Lettering  sin.iller  than 
this  will  not  be  visible  .it  custom.iry 
viewinji  distances.  The  sp.ice  between 
lines  .shouhl  be  one-h.ilf  the  height  of 
the  letters,  «>r  .1  minimum  of  ().2".  rhis 
will  allow  for  about  .S  lines  within  the 
U"  X  8"  copy  are.i. 

(.^f  eour.se,  legibility  is  not  .1  m.itter 
of  size  .done  the  design  of  tin*  letter 
IS  equally  as  important.  It  should  be 
an  aesthetically  pleasinji,  sans'.serif  let' 
ter.  Condensed  or  fancy,  script  letter¬ 
ing  shouhl  be  avoided,  t^ne  of  the  best 
examples  of  a  well-designed  letter  is 
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Ailypr  Ntt.  II.SH  (Ml  pi.  I'litui.i  Mr* 
iliiiin).  (I'lumi*  3). 

l.t’lliTiii|4  IM  .in  .ii'i’Mikl  proMfin  .iiul 
iiTl.iinly  not  .i  .spoci.illy  ol  most  mnli' 
i.il  pliotoi'i.ipluMs  Ol  .irtists,  iMlIuT, 
lor  lli.it  m.ittiT  l*ortnn.it»*ly,  tluTO  .in* 

.1  nninin't  ol  sliort  cuts  to  I'ood,  f.ist 
K'ttnini^  (I'll'iiit*  6).  Ainonn  lln*sf,  tin* 
i.i'Koy  l.t-tti'iiniLi  .Srt  is  proli.iMy  tlir 
Ivst  known,  .nul  v’l’H.nnly  tin*  i|nKki*st 
.nul  most  oIlKiiMit.  SfviT.il  stylos  .nul 
toolniupios  .no  possiltlo  willi  tlio  wulo 
v.inoty  ol  tompl.itos  N.itnr.illy,  tlio 
most  l.ninli.ir  stylo  is  tli.it  ilono  with 
st.nHl.ntl  l.oKoy  tompl.itos  .nul  pons. 
7ho  poll  .nul  tompl.ito  comhin.ition 
rooommoiuloil  lor  propor  .stroko  tliiok- 
noss  .nul  lottor  suo  is  .i  .^24.3'.3()(K ' 
tompl.ito  .nul  .32.VV6  lottorinv;  pon. 
An  hstoiuloi,!  (lotlno  Tompl.ito  (No. 
.■^24 1  H'.3(M)( ',)  m.iy  ho  snhstitntot.1  lor 
tlio  st.iiul.ircl  tompl.ito  to  proilnoo  lo.ss 
storootypoil  lottors.  l.oKoy  Lottoriny 
provulos  two  otlior  v.iri.ittons  hy  nsin^ 
spooi.il  tomjil.itos  to  lorm  ontlino  lottors. 
An  Altorn.ito  (lotlno  Tompl.ito  (No. 
.^242'.V»IV)  nsoil  with  .i  ioro  pon  lorms 
.III  ontlino  wlnoh  o.in  ho  ro.uhly  lilloil  in. 

I.i’ttorinv!  h>r  oolor  tolovision  oaii  ho 
m.ulo  nsin^  tho  .s.imo  tompl.ito  with  .i 
I.i'ttorj'iiulo  .Swivol  Knilo.  To  do  this, 

IDEAL  LETTERS 
ARTYPE 
No.  1 1 58 

Figure  5 


LEROY  LETTERIN# 
EXPANDED'f 
OUTIBME 

CUTOUTS 


REVERSE 


Figure  6 

( 'olor-Aul  p.ipor  is  rnhUT-comontoil  to  fho. 
oopy  aro.i,  ,i  l.iyont  m.ulo  in  ponoil  lor 
propor  sp.ioinn,  tlio  p.ipor  i  nt  with  thr 
swivol  knilo  III  tho  soriho,  anil  tho  ox-- 
loss  romovoil  lo.iviin'  ooloroil  lottors  (or 
tho  rovorso). 

Dii-cnt  lottors,  oithor  p.ijior  or  oaril- 
ho.iril,  .il.Ho  maki-  l.ist  lottorinj'  po.ssihlo 
.mil,  .It  .1  l.nriy  ooonomical  rato  (Fimiro 
7).  Most  oiitont  lottors  aro  .iv.iil.ihio 
ro.iily'^nmmoil  in  hl.uk,  wlnto,  .mil  a 
v.irioty  ol  colors  and  sizos.  Thoro  is 
.il.so  .1  ohoioo  ol  colors  in  i.inlhoard 
lottors,  hut  .m  .iilhosivo  must  ho  .ipphod 
to  thorn. 

( )thor  lottoriiiL;  aiils  inchido  pro.ssnro' 
sonsitivo  Artypo  .mil  tr.msior  loltoriny 
such  .IS  hrostypo  and  (VIlo'T.ik.  Smco 
Artypo  IS  printed  on  .i  highly  rofloctivc 
.icot.ilo  shoot.  Its  diroct  iiso  should  ho 
.ivoiiloil.  It  can,  however,  ho  photo' 
^r.iphic.illy  roprodncod  on  matte  paper. 
With  ('ollo'Tak  and  Prostypo,  a  matte 
letter  (.md  only  tho  letter)  is  trans- 
lerred  Irom  a  supporting;  sheet  directly 
to  the  artwork  whuh  eliminates  the 
need  lor  photo>;r.iphy. 

Like  letterinj;,  the  lines  and/or  hars 
of  );raphs  should  he  holder  than  tho.se 
.•on  conventional  j;raphs.  To  he  easily 
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Alt.s|inv;ursl\.tl'U\  luu'.s  .'shoiiKI  i.ui'ly  br 
Irss  tb.u\,  in  lliK'kiu'!»s.  In  mosi 

'v'.isi',-*;  Inu's  inU\l  vvuli  pon  .nul  ink  .lu* 
piM'li'vtly  -.locopt.ibU*.  'Vlu'u'  .in*  in.iny 
.nds  on •  tilt*  ■iM.irki«l  lovl.iy  wIikIi  o.i.'ii* 
till*  bui\li'n.'»  ol  pn'p.innji  sl.Histio.il  vl.it. i. 
l‘oi  oniwvl  liiu'.s  Miul  soIiM  b.irs.  At 'S 
•.  r.ipcs. -Inv'.,  Iv'.itniv  sv“ll  .ullu'iin)^^  non* 
Yi'fli'vtini^;  .lOi't.iiv*  libv'i  t.ipv.'v  in  1.'  v'ob 
ois.  Zip  A  Toiu*  w^Ioi  tiw'il.iv  .•«lu*i'ts 
.uv  now  pnivti'v!  on  in.ittv*  sui  l.iov*  .u'o 
Uto.  in.ikiniii .  tlu'in  kIv'.iI  Om  b.n  cr.ipli 
prv'p.i  1.1  (ion;  Color  .‘Nul  p.ipvr  .il.so  Iviuls 
■itsolt/  'vt'll  to  >;oovl  l.ivvnit  .iiul  provluv* 
turn.  TIh'sv*  in.itv'ii.il.'v  o.in  Iv  usv*vl  in 
.luv  vMinbin.itivin  to  .ubu-w*  tin*  vK'siwv! 
v'Hoot. 

('.lo>v'lv -.issvvi.itvvl  with  tlu*  liinit.ition 
'ot  vli't.nl .  wlnVli  tlu*  ti'K'vision  nu'vinmi 
ilnpv.>sv's  on  thv*  .irtist  .nul  pl\otoi;i.iplu'r 
IS  Its  vlistortion  ot  tlu*  >:r.iy  so.ilc.  Uotli 
tlu*  .lijibtv*!  .nul  v.l.nkv*i  toiu*s  .iiv*  com 
pu'sscvl.  •  l.ijilu  toiu's  sv'om  tv'  .ill  i^o 
whitv*;  v-l.tik  tones  tv*iul  to  .ippv*.ii  bl.uk 
Ti'iu*s  tn'in  tlu*  conti.il  portion  ot  tlu* 
sc.ilc.  however,  .no  roprv'v.lucot.1  ro.isv'ii' 
..ibly  t.nthtnlly.  Tho  nnmhor  v't  tv'iics 
.K'twoon  -bl.ick  .nul  whito  which  tlu* 
.icKwisiv'ii  system  c.in  vlistinj^tiish  r.ircly 
oxv^oed  seven  v'r  ei^lit  .nul  bill  within 
.1  20  tv”*.!  r.ini^e  (the  hum.in  eye  c.in 


ele.irly  vlistin^nnh  ,it  le.i.it  .i  1 00  in  I 
r.inne).  It  is  s.ite  to  s.iy  th.it  .1  st.nul 
.iivlij.ition  on  SIN  tones  (bl.ivk,  white 
.nul  tour  ^i.iys)  will  lesnlt  in  .i  l.nthinl. 
elv*ctioinc  reprovliivtiv'ii  o|  origin. il  .iit* 
work  riiv*  bl.ick  iiiul  white  televisii.il 
sln'tiilvl  be  v'omposevl  ot  m.ivs  whiv  li  vio 
not  h.irshly  ct'iiti.ist.  The  i.ni^v*  shonivl 
not  bv*  loo  limitevi  (results  in  soil  .iit), 
noi  shonivl  l.ity;e  .iiv'.is  ot  bl.u  k  or  white 
be  nsevi  (I'li^iire  H). 

t  V  c.ision.illv  It  m.iy  be  iiv’cv'ss.ny  tv* 


I'igiitp  8 


prep.ire  wv'ik  in  colt'i.  Anyone  who 
niulerst.nuls  bl.u  k miuI  white  TV'  re 
v|nirements  will  have  no  trouble  execnl 
inv*  vv'lor  wv'ik  it  he  c.in  visn.ilue  cv'lor.s 
in  terms  ot  ,nr.iy.s.  'riivKse  .mists  .nul 
photv'^r.iphers  who  must  work  in  color, 
even  thonjih  tlu*  ilhisir.itions  will  be 
tr.insmitlevl  in  iiu'iiochrome,  must  be 
.IW.I-*  V't  the  t.ict  th.il  the  yjr.iy  sc.ile 
IS  .»  ,'  the  m.nn  cv'iicern  ni  vleterminin)^ 
cv'lv'is  tv'r  television.  Chu*  system  tor 
determinini^  the  i^r.iy  .sc.ile  <*1  colv'is, 
c.illcv.1  Cdirv'in.iC.Urt'n,  is  .i  p.ilette  v't 
seven  Luminal  Paints  m.ule  up  I't  five 
cv'lv'rs  plus  bl.ick  aiul  white.  This  p.ilette 
cv'iisists  of  thirteen  hues  (pure  colors) 
crejtcv.1  fiv'in  the  tive  Luminal  colors. 
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li.iili  hur  It.t.t  ihuT  tinlN  (Itiir  ililiilfil 
vvilli  vvliili*),  Iwit  luin*n  (hiif  inix*‘il 
will)  iit.iy)  •nul  one  >(11,1(11*  (liitt*  d.iik* 
cMcil  willi  M.uk).  ritis  iii.tkcH  ,1  (id,il 
(d  w|  Kiloi  ttiixiiitcN  .tml  >1  >;r.iy 
(‘iHiK'.iIcnl  m  t;ivcii  lot  cHcli  mlot  l  lir 
(iHc  >>1  linx  p.iKdlf  makcM  il  l(t 

pioilul  till'  ip.iy  (’i|iiiv.ilrnl  id  ,itiy  (uliit 
liii  Id.ii  k  .iiul’wliiti*  I r.nminixNti HI,  .iiul 
ycl  llir  i|ii,ili(y  id  llirm*  (iiIihh  will 
III. lint. III!  I lii'iii'd'lvrH  will'll  li'li't. Ill  lii 
I'l  ill  ii 

I'vi'ii  iisinn  ■'  < 'liii 'iiiid 'I  In 'll  p.ili'lli' 

It  iii.iy  I'l-'  ilillu.iill  III  liMik  ;il  mliH  wmk 
.liul  .iii.iyUi'  Imw  It  will  liiiik  mi  i.iiii' 
I'l.i  ('nlmx  (.III  SI  itiii'l  iiiii:.<(  111'  very 
ili'i  I'pl ivi'.  rill'  I’nl.iniul  I,.liul  (mIIih'i.i 
IS  .III  i;\n'llriil  w.iy  id  li.iiispiisiiii,'  lol- 
ms  mill  .1  Si  .ill'  id  ui.iy  Imirs,  wlii'ii 
wmk  v.iiiiiiil  ln'  vii'Wi'il  mi  .i  Jiimiitm 

pi'  II  III  .III  liiiii*. 

I  )i'iiu  in^H 

W'lirii  till'  iiiriliifil  illiis||-.itm'  is  o.illi'il 
iipi'H  III  pii'|i.iri'  ilr.iwiii^s  Inr  li'lrvisimi, 
III'  will  li.ivr  III  i^ivi*  lilt  iiniili  III  tin' 
I'li.ii.ii  Iri  isiK'  M'.ilisni  iim  ni.illy  Imiiul 

III  iiii'ilii.il  .III  rill'  piiipi'r  li'iliiiupir 

I'.iii  hi'  Ih'sI  ili'si'iilvil  .IS  ,1  cross  he- 
Iwi'i'ii  poster  .irl  .nul  c.irtomiin^.  I, ike 
TV  .III work,  posters  must  be  seen  ,nul 
niiilerslooil  ,-it  a  ilist.inee,  so  tones  ,nul 
ilel.iils  .ire  ilesinneil  lor  their  earryinn 
power,  ('.irtoons  .ire  b.isieally  simple 
.nul  cle.n  e.iru.itnres  wlneh  employ  sim- 
plilic.itimi  of  line,  ilet.iil  .nul  tonality. 
Tins  technupie  leiuls  itself  better  to 
television  than  ilo  .ittempts  to  be 
re.ihstic. 

To  illnstr.ite  anatomic.il  rel.itionships 
aiul  snri^ical  |irocei.lnres,  simple  line 
ilr.iwinj^s  may  be  June  in  black  outline 
with  color  to  accent  vessels  and  nerves. 
These  dr.iwinns  should  be  rendered  with 
show  c.ird  colors  and  brush  to  maint.iin 
the  neces.s.iry  bold  lines.  Whenever 


7I. 

dr.iwln^s  ,ue  ie(|uired  to  illnstr.ite  patio 
olo^tc.il  cmuhlions  the  atlisi  m.iy  pre* 
let  tt»  wmk  in  Color,  feehny  he  ran 
porir.iy  the  specimen  mure  accnr.itely, 
A  flee  .nul  sketi  hy  lombin.ilion  of 
lone  .nul  line  should  be  used  with  the 
tones  le.nnni.'  somewh.il  low.ird  the 

р. isiels  lot  bl.ick'.nul'whili'  TV,  ,nul 
tow.nd  lull  s.iinr.ition  lor  color  It'lecasls. 

riie  prep.n.il  ion  of  .i  volume  of  ilhi<i' 
It.ilions  lor  .I  siienlific  pio^r.im  is  often 
l.ibotions  ,nul  tiim*  consnmint.;.  'The 
.ibility  to  tio  thing's  ipin  kly  with  pio* 
III  ii'iicy  IS  ,i  ipiahty  not  new  lo  .i  medi 

с. il  illusi r.ii imi  service.  A  pt'rson  with 
im.ipin.it ion  .nul  vers.iiihly  lan  efiec' 
lively  nlihie  .i  v.iriely  of  m.ileri.ils  ,ind 
let  hnii|ues  to  lompleti'  .i  l.n^e  series 
in  .1  short  tiiiu'. 

Mech.niic.il  ii.isieoips  of  it rloit'ihp.ipt'r 
i  iitmils  IS  .III  espi'i  i.illy  v.ihi.ibit'  .nul 
veis.ilih'  let.  hnit|ni',  p.irlicni.irly  if  .i 
present.il imi  rt'i|nires  dnphc.ites  id  .i 
b.isie  dr.iwini'. 

l  ilt'  composit.imi  IS  prep.ired  by  rnb- 
bi'r-ci'iiu'iiriiiv;  (ador'Ald  p.iper  on  the 
b.icki'idiind,  cnttlnn  out  tlie  ilr.iwin)j[, 
.nul  retiioviiii'  tlu'  unw.inled  .ire.i. 
Sketi  hy  lines  for  di't.nl  and  fintlines 
sep.ir.itin^  tones  can  bi'  applii'<l  with 
eitiu'r  .1  bl.ick  pi'iicil  or  a  b.ill'pmnt 
pen,  'riie  illustration  is  j'iven  scp.iratimi 
from  till'  b.ickvironnd  in  the  same  m.no 
ner.  V.iri.itions  of  this  b.isic  technii.pie 
.ire  vit.illy  nnlimited.  Three'dimeiisimial 
form  can  be  .ichieved  by  applyin^  car- 
bon  ilnst  to  the  sh.idow  areas  with  a 
brush  and  white  pastel  to  the  hit'll* 
h’t'ht  areas  (f'i>»nre 

Interestint'  textures  can  be  produced 
with  aeriKsol  spray  paints  such  as  Krylon 
(f'it'ure  M)).  Overlying  anatomical  re* 
lations  can  be  visnaliu'd  usint'  matte 
shadinti  films  to  yive  the  effect  of  traus' 
p.irent  ort».nis.  An  interesting'  way  to 
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show  ilv't.ul  IS  With  ,1  Ootn 

po<»Ur  .  i.c  .  .1  pholo);«,iph  !oi  Jol.iil 
iiiul  .i-vh.iwmv:  loi  onnil.ition  (1‘imm* 
I  I).  ('t»ll.iji»'s  c.in  ciiMlo  otloviivv*  nuai^i’s 
lor  .shiiwiMH  .spivialuovl  sviryio.il  pro 
Ol'vhnvs  10.,  a  j'hotov;raph  li>r  oruMi 
♦alion  aiul  an  avlual  msiruniioin  lor 
violail  '  Avtviallv,  thoro  arv  any  nnm* 
Ivr  o('  possjhthlii'.s. 

IVf.srnlrtlh'n  Dcxiccs 

I'hiMV  aiv  two  luiKlainontal  ways  o1 
into^iatin^  statu'  tolovisnals  with  livo 


two,  riu'  (ir.sl  ini'tluHl  i.s  to  siippoit 
thr  oaril  on  an  rasol  aiul  show  it  as 
a  statu*  ihsplay.  Soino  nu'aiis  o|  ihaiiy 
111^  tlu'si*  ranis  in  Iront  ol  a  sinyh'  i.iin* 
ora  IS  tho  iiutsi  piaotio.il  w.iy  to  |oiii 
a  sorios  ol  1 1 1  list  t  ,i  i  ions  toyolhoi. 
nntp  in  .mil  ilrop  oiit  ruin  hirulots  .no 
nsoil  .IS  sl.iiulanl  ilovioos  in  inanv  sin 
ilios  In  that  hoth  sysloins  will  o\hihn 
II lonni.irily  ol  motion  tl  tho  opor.itor 
IS  not  .ulopt,  tho  pull  oil  is  proh.ihiv  tho 
siinplost,  most  lloxihlo  aiul  lo.isi  tioiihio 
soino  ol  .ill  oh.innmn  in.inoiivors 

I'ho  soooiul  .Hill  moro  ilyn.iinio  ap 
pro.ioh  to  h.iiulhnn  iti.itoii.il 

involvos  ilovolopinn  .soino  kiiul  ol  inovo 
inont  that  nrows  or  .iniin.ilos  on  tho 
soroon.  I'or  ox.iinplo,  a  piotiiro  o.in  ho 
pnt  tonothor  hv  .ulilinn  oloinonis  to  .i 
ll.innol  ho.inl.  I  his  simpio,  inoxponsivo 
toihnu|no  loiuls  itsoll  woll  to  iinlolilinn 
tho  losnlts  ol  invoslin.il ivo  liiulinns  .is 
woll  .IS  .ipprovnn.itinn  .iii.itoinio.il  rol.i 
tion.ships  with  sootion.il  otitoiils.  ,'\n- 
othor  iiiothoil  ol  iniootinn  inovoinont 
into  a  nt-tpitii'  IS  to  iin  np  oiilonts  rho 
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yntwlh  (tl  .1  ^rapli  line  may  K*  slmwn 
|iy  mIuIimu  <1  p'liu'l  ()l  ftoinr  ountiaMlnv! 
.^hadi'  In'lniul  tiu*  fmirl  '.'aril  (uit  ol 
wlni'h  tlu*  lino  lta«  hoi'ii  out..  WIuto 
«|H*i‘i,il  i'llri‘t.1  an*  Ooiktmu'iI,  iIh‘  nnly 
Ilinil.ilKMt  itriMnn  (o  Iv*  imagination  anil 
inuonnily. 

IMioiogi'iiphy 

In  ii'lritiny  or  |noparin^  utill  pliolo- 
Hrapli*!  for  toloviiion,  .^ovoral  ooiiHiiliMa 
lioiiN  must  I'o  ki'pt  in  miiiil.  I’lu*  lom* 
po.mtion  .ilioulil  Iv  ploasin^  anil  tlio 
imaiiii*  inst.intly  rocoynijialilc.  Ahovo 
all,  ili'lailH  iiniMt  ho  iii^taiilly  ili»tin^ninh' 
ahlo.  Ulaok  aiul'wlnlo  prints  slumlil  ills- 
play  a  low  maxitinim  ilonsity  in  tlu‘ 
sh.iilows,  ho  111  sharp  foins  anil  not  too 
contra  sty. 

I.iko  othoi  static  visuals,  the  ossontial 
p.irt  of  a  photo^i'raph  is  limitoil  to  the 
s.imo  tt"  X  S"  roct.mmilar  .sale  area.  A 
lew  minntos  spent  ilrawinji  an  onlar>i'' 
in^  easel  pn'ntin^  ^niilo  ontlinin^  the 
Hcanniil  area  .iiul  nsahio  area,  will  save 
many  lonj.;  hours  in  the  il.irkroom. 

I’KKCssinv;  piint.s  lor  I'V  proyramin^ 
neeossitatos  minor  alterations  in  ilark* 
room  hahits.  The  photoyraphor  shonlil 
stanilariluo  on  II"  x  14"  p.ipor  anil 
piiH'oss  prints  so  they  ret.nn  important 
iletail  hnl  appi’.ir  somewhat  viray  .mil 
ll.it  hy  eonvention.il  st.iiul.inls.  Since 
most  meihe.il  proj'i.ims  .ire  p.inel  ills- 
eussions,  the  stnilio  li^htin^  i?  ^'ener.illy 
.1  lixeil  .nr.innement  to  cover  .i  hro.ul 
.ire.i.  ( llo.ssy  prints  often  .let  like  j'l.iss 
niuler  these  coiuhtions,  relleetini^  every' 
tiling  111  siyht.  Therefore,  m.itte'snrf.iee 
p.ijier  imist  he  nsecl. 

The  im.i^'enrthieon  tnhe  (emulsion 
of  the  TV  e.imer.i)  h.is  the  unfortunate 
teiulency  to  retain  an  im.ij^e  that  it 
h.is  heen  held  on.  too  lonji,  especially 
in  the  presence  of  extremely  hi)^h  coin 


trast.  I.etterinti  often  remains  in  the 
picture  loiiy  after  the  camera  has  left 
the  title.  ’I'liis  effect  lan  he  minimizeil 
f>y  tinting  prints  of  lii^h  contrast  ma' 
tenal  in  a  ilihite  solution  of  hlue  or 
^reen  Koil.ik  I'lexiehrome  color.  This 
tones  the  haekt'rouiul  to  the  hi^h  eml 
of  the  yr.iy  scale,  hut  it  will  still  appear 
white  on  the  screen. 

Since  photo^r.iphic  prints  c.innot  he 
prep.ireil  on  stock  heavy  enoiit'h  to  sup' 
pint  themselves  or  he  flat,  ajiil,  more 
particularly,  withstanil  freipient  h.iin 
ilhnv;,  they  must  he  mountcil  in  .some 
way  hefi.ire  use.  When  iiseil  correctly, 
riihher  cement  is  a  yooil  moiintiin^ 
methoil.  I'or  a  soflil  hond,  hoth  siir- 
faces  shonlil  he  covered  with  cement 
.mil  .illowed  to  dry  before  mounting. 
After  mounting,  pressure  applied  with 
.1  print  roller  will  prevent  a  print  from 
peeliiijt  off  iisii.illy  |iist  about  air  time, 
hroh.ihly  the  best  methoil  is  dry  mount' 
inj'  iloiie  in  a  hot  press  with  a  sheet 
of  w.iX'imprei^nated  paper  s.indwicheil 
between  the  print  and  h.ick^round  m.i' 
teri.il, 

I  he  .st.mil.ird  slides  used  in  television 
.ire  2  X  2’s  mm.).  Some  st.itions 

.ire  ei|iiipped  to  project  X  4"  sliiles; 

.1  few  can  h.mille  hoth.  dhe.Se  ilimeii' 
sioiis  refer  to  the  m.iximum  iiizes,  iii' 
chiding  horilers,  masks,  mats  or  rmjiints 
in  which  the  slides  .ire  jdaceih  To  eii' 
sure  that  there  are  no  white  borders 
and  th.it  no  .str.iy  hj»ht  will  enter  the 
eamer.i,  the  actii.il  picture  .ire.i  should 
slightly  exceed  the  picture-hacktiround 
dimensions,  hi.iyrams  c;m  he  m.iile  for 
2  X  2's  .md  X  4'.s  ilehne.itmv;  the 
over.ill  ilimension  of  the  cover  t^lass, 
the  ihmen?ion  of  the  st.md.iril  slide 
mask  opening,  the  .irea  of  the  picture 
actu.illy  .sc.mned,  and  the  shape  of  the 
safety  zone  or  usable  area.  To  he  cer' 
tain  that  the  essenti.il  picture  infor' 
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n>ation  kopt  within  the  proper 
honiul.iiie.^,  .nul  elimthtite  time-eonsnin 
n\)i  ine.i?nMeinent.H.  these  vh.injr.nns  ejin 
K'  e^>pievl  ,uul  piintevl  to  the  e»»rteet 
size  on  Koil.iJith  I'lhn,  tnhnnevi  inul 
I.ikI  over  the  ^jroniul  nl.iss  of  the  e.rnv 
et;ii  (I'imm*  .1 


riquii*  12 


'I  here  i.s  no  need  to  vhsenss  photo* 
j^raplne  teehnupie.s  here,  .sinee  the  pr.ie 
•tiee^  lollowevi  in  print  pnnhietion  apply 
to  shde  making;. 

The  poKlnetion  ot  motion  pKtnre.s 
tor.T\’  i.s  .siihstantially  the  s.nne  .is 
sjivle  pnKhu'tion  except  lor  a  lew  h.i.sie 
teehnieal  departnres. 

Comp»>sition  of  the  imaiie  mn.st  )v 
vlone  in  aeeordanee  with  hmitaluMis 
ol*  .staiulaitls  propo.seJ  hy  ihe  SiKiety 
Motum  Pietniv  and  Televisual  hii' 
ilineers.  Basically,  sii^nilicant  .scene  elc- 
nients  are  photographed  within  the  TV 
.  wfety  area.  Recently,  ellorts  have  been 
.  niad[c-tii  have  a  reticle  prepared  lor 
canier,i  eyepieces. 

.In.additMii,  ft  is  prelerahle  to  vi.se 
more  closc'Vips  and  compo.se  .shots  con- 
sidelahly  tvi;hter  for  more  elfectnal  re- 
.suits.  Liiihtini:  nnist  he  kept  at  a  low 


vontiast  ratio.  Inciilent  lijihl  rcavhnu 
meters  ate  best  lor  iheckiny;  linht 
sonrct's,  The  uleal  key-to  fill  h^ht  ratio 
IS  I  :2  aiul  shonid  never  excv'cil  I  ;4. 

Projretion 

I  herc  arc  several  television  slide  pro 
jectors  in  liieneral  use.  Most  ol  them 
accept  2"  X  2"  Ir.insp.neiu  les  directly ; 
.P  4”  X  4”  slides  can  be  nstui  in  others. 
I'he  onlv  lens  system  involved  in  such 
pro|e»'tors  is  the  projector  lens  itseli 

An  inexpensive  proicition  system  c.in 
U'  l.ibricatevi  iismij  ,1  staiulaivl  .d  y 
X  4"  piojcetor  arul  .Vi  mm.  projector 
I'crm.inently  mounted  sule  by  side  on 
a  st.iiul  about  .U*"  Irom  .1  x  12" 
Ti.ins  l.nx  Reard’roicv tion  Screen  (I'lii' 
me  l.t}.  I'he  linage  lormcvl  is  pickevl 
n|>  by  ,1  sindio  camera  with  excellent 
results.  The  .'l/q  |>ro)eclor  is  littevl  with 
an  H"  lens  .nul  .1  7.''0  watt  biilb.  the 
.d'  with  a  lens  .nul  .1  ."iOd  w.itt  bulb. 
Since  this  is  rear  j'rojection.  the  ojv 
er.itor  must  t.ike  care  to  jtroiect  the 
slides  with  the  linage  reversed  (lor 
him) , 

Althoujih  most  stations  h.ive  s|>tvi.illy 
vlesijined  e<.pn|im.ent  lor  showinv;  Id 
liim.  lllms,  an  imj'iovi.sevl  methovl,  simi- 
l.ir  to  that  ».le.scribed  lor  slules,  can  be 
desi^jncd  (b'ijiure  14).  The  inol-'lem  of 
.synchroniiinn  24  frames  per'.second  mo¬ 
tion  jMcturc  lilms  to  the  .'d  fiMmes-per- 
.second  television  .scanniny:  r.ite  is  easily 
avoided  by  visiny;  a  |■'roJector  e^.nipi'cvl 
with  a  TV  shutter,  (bx.ictly  two  frames 
ol  Him  must  pa.ss  th.rouy;h  the  jiroiector 
in  one-twelfth  of  a  .second  and  TV 
shutters  accomidish  this  by  ll.ishiny:  one 
Iramc  twice  and  the  next  three  times.) 
An  f  l.d.  2  in.  lens  is  in.stalled  on  a  7.''d 
watt  jirojector  jdaced  24"  to  .^0"  away 
Irom  a  4’//'  x  d"  Trans-Lux  Rear-lVo- 
lection  Screen.  The  Him  is  threaded  in 
the  normal  fashion  and  projected 
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llirDiiyh  ii  prism  to  ti'vrrsr  tlio  im.ino.  illiimin.itnl  ponitrr,  \Vliu  li  cimnot  hr 
(Kovorsmn  the  film  lias  to  K’ .ivokIoiI  so  lost  .lyaiiist  (lii  tiirr  drtail. 
souiiil  films  can  he  shown.)  To  hro.iil 

cast  the  soniul  track,  the  aiulj(.»  portion  Adtlilionnl  Visuiil  Sn^j^estions 

rs  fed  into  the  same  amplilyiim  .sy.stem  importance  of  thinking  of  pro- 

as  the  studio  microphones. 

lh*th  proiection  slaiuls  shonkl  he  po'  emphasizc».l.  No  matter  how  simple  or 
sitioned  to  prevent  the  studio  litihtinji  complex  a  present.ition  is  plannetl,  it  is 
from  falling  on  the  screen,  hramini;  important  to  think  of  what  the  aiulinice 

the  screens  with  a  shailowhox  type  will  he  hearmtj;  hnt  what  is  more  irn- 

frame  also  helps.  portant  wh.it  they  will  he  seciini. 

(^nite  often  the  physician  will  want  There  have  heen  a  nnmher  of  tele- 
to  fioint  out  cert.nn  det.nls  in  his  .sliiles  visual  techniques  listeil  here,  all  of 
or  motion  pictures.  An  onlinary  il.irii'  which  arc,  in  reality,  ad)nstments  from 
iny  needle  .serves  .is  .in  exception.dly  conventional  illustrative  and  photo- 
effective  pointer.  Rather  than  nsinf;  it  graphic  methods.  It  is  advi.sahle  to  ex¬ 
on  the  c.imer.i  or  audience  siile,  the  periment  with  other  visual  forms  which 
pointer  is  used  on  the  projector  (or  mi^,dit  contrihute  to  the  interest  of  a 

rear)  side  of  the  .screen.  This  m.ikes  program.  There  are  many  other  ways 

use  of  a  ca.st  shadow,  instead  of  a  .semi-  of  adding  to  the  level  of  inlere.st  and 
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vwual  clarity  oH  TV  donu)iistiati(Mis. 

X-rayvS  arc  Ircqucutly  dvirtitu  the 
vmirsc  i>t  ease  history  discussions,  and 
thc.ijnjiiual  film  should  he  used  when- 
ever  possihle.  They  are  trausillumiuated 
on  a  standard  viewhox  and  picked  up 
hy  the  studio  camera.  Hecause  14"  x 
.  17"  X'rays  and  viewhoxes  (and  human 

heinnSi  for  that  matter)  are  a  vertical 
^  masking  shield  19  inches  wule 
should  he  added  to  both  sides  of  the 
• .  illu’minator.  This  prevents  the  camvra 
.from  pickinji  up  extranetnis  studio  hack* 
•  •  ground.  No  matter  what  size  X-rays  are 
.  u.sed,  they  should  all  he  put  in  a  14"  x 
17".. mask  with  an  opening:  j/2"  sm.iller 
(in  each  direct i\>n)  than  the  film.  Larye 


Richard  C.  Matthina 

color  transparencies  can  also  he  u.sed  hy 
masking  them  in  a  similar  manner. 

Patients  can  add  to  the  visual  inter¬ 
est  of  a  proj^ram,  particularly  when  they 
visually  demonstrate  some  di.sease  or 
vli.sorder.  Some  orthopedic  clinics  have 
effectively  u.sed  models  to  demon.strate 
hone  .setting  and  casting  techniques. 

('hildrcn's  toys  have  frequently  hcen 
u.sed  with  interesting  results.  nurin)2  a 
clinic  on  heart  disease,  a  physician  used 
ttiy  .soldiers  in  uroups  which  he  knocked 
down  to  illustrate  mortality  rates. 

Small  arti.st's  manikins  with  move- 
ahle  loints  can  he  u.sei.1  to  create  physi¬ 
cal  deformities  or  show  suryical  posi- 
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tioMiiiy  (d  the  piitioiit.  The  audience 
can  he  acc|uainted  witli  anatomical  re- 
lation.sln'ps  on  threc'ihmen.sional  models 
available  in  most  anatomy  department.s. 

Any  type  of  equipment,  instrument 
or  machine  will  add  interest  to  de- 
tailed  descriptions.  Instruments  ami 
equipment  with  highly  reflective  snr' 
faces  shouhl  he  dnlleil  to  wipe  ont 
“hnrn"  reflections  that  cause  hliiul  spots. 
Krylon,  Inc.  markets  an  excellent  prod¬ 
uct  which  IS  perfect  for  this  pnrpo.se. 
It  is  a  .semi'dryiny,  dnlliny  spray  in 
a  pressurised  dispenser  that  can  he 
qnickly  applied  and  removed  with  a 
soft,  dry  cloth  at  the  cjo.se  of  the  pro¬ 
gram  with  no  ill  effect  to  the  object. 

tM  course,  live  snrjjery  and  actual 
s|H'cimens  are  telecast  extensively  in 
black-and-white,  althonj^h  color  TV  is 
more  meaninufvil.  Like  cohrr  photojjra- 
{■•hy,  hjiht  yreen  or  bine  drapes  should 
be  n.sed  around  the  snryical  site.  Sterile 
bone  wax  is  effective  for  dnllinji  highly 
reflective  instruments,  if  the  surgical 
suite  is  not  eqiiip|ted  with  “j^lareproof” 
instruments. 


Clnneliisioii 

Most  every  closed-circnit  medical  tele¬ 
vision  projjram  is  an  everyday  prob¬ 
lem  of  medical  practice,  skillfully  pre¬ 
sented,  that  the  audience  finds  absorb¬ 
ing.  Patients,  specimens,  external  sij^ns 
of  disease,  internal  corrective  procedures 
and  .scientific  apjiaratns  can  be  seen 
clo.se-np.  Ihit  the  attention  of  the  au¬ 
dience  is  concentrated  on  a  relatively 
limited  fiekl.  Thi.s  makes  the  problem 
of  maintaining  interest  a  touyh  job  for 
the  visual  ci>mimmication  specialist.  Tlic 
constantly  increasinjj  n.se  of  the  medium 
h.is  created  new  concepts  in  the  field  of 
andio-visnal  communications  and  offers 
new  challenjies  to  the  medical  photog¬ 
rapher  and  meilical  dhistrator.  Kemem- 
ber,  the  physician  wants  to  learn  some¬ 
thing;  he  can  take  hotne  and  nse;  to  do 
this,  he  must  be  able  to  .see  what  he's 
bi'inj;  tanj;ht. 

RrpiRrm  fs 

I  Hr«*.  R.  Tedinigiin  iif  Television  RriKluoion, 
Metimw  Mill  B<Nik  Co..  N.Y  (  19X^1 
2.  Warren.  I'.  Television  in  MeclUal  FdiKation.  An 
llliistraied  llandhrHik,  Ameritan  Medical  AsscKia 
lion  (19^^). 

V  <  hrornaC  Hron.  la.  The  journal  of  (  omrneroal 
A/I.  March  196(1 


Chevalier  L.  jackvsoti,  M.D.,  was  au  active  physiciaivphotoKrapher 
menihcr  ot  the  Biological  Photographic  Association.  Alter  receiving 
his  medical  degree  from  the  University  ot  Pennsylvania  in  1926  he 
entered  the  specialty  of  Bronchoesophagology  and  Laryngeal  Surgery 
developed  through  the  monumental  work  and  teaching  of  Chevalier 
Jackson,  Senior.  Never  satisfied  to  accept  the  position  of  the  son  ot 
a  famous  father,  he  hec.ame  internationally  recognized  for  his  medical 
and  photographic  achievements.  As  Professor  and  Head  of  the  Dc' 
partment  in  his  specialty  at  Temple  University  in  Philadelphia,  he 
made  outstanding  contributions  to  clinical  and  anatomical  aspects 
of  lar>’ngology  and  bfonchoesophagology.  He  pioneered  in  the  use 
of  audiovisual  teaching  material  in  the  many  courses  in  endoscopy  he 
was  invited  to  conduct  in  North  and  South  America  and  in  Europe 
He  was  the  first  to  correlate  laryngeal  photography  with  a  sound 
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track  of  the  phoiiatiiiji  larynx  and  nsc<d  this  for  research,  teachini^ 
and  therapy.  Snryical  and  particularly  endoscttpfc  photography  had 
received  much  «)f  his  attentioti  and  this  led  to  the  production  of 
an  outstanding  film  on  bronchial  anatomy. 

Hr.  Jackson's  love  of  music  and  especially  of  opera  was  expre.<scd 
with  the  same  intensity  that  characterized  his  medical  life.  He  was 
President  of  the  Philadelphia  (Ir.ind  C'^pera  Company  and  for  this, 
as  well  as  his  internationally  recognized  medical  contrihutioiis,  he  was 
honored  and  esteemed  by  his  fellow  Philadelphians  and  his  medical 
and  photographic  colleagues  throughout  the  world.  He  was  a  Chevalier 
of  the  Legion  of  Honor  of  France,  a  ('ommander  of  the  (Vder  of  the 
Liberator  San  Martin  (Argentina)  and  an  honorary  member  of  the 
Faculties  of  Medicine  of  numerous  I  Universities.  His  membership  in 
many  international  medical  and  photographic  societies  included  the 
Societe  Medicale  Internationale  de  Photo  (.h'nematographic  et  Television 
Lndoscopiques  et  de  Radiocinematographie  (Paris)  and  he  was  Secre- 
tary  of  its  First  International  (a)ngress  in  New  York  in  Id.'i?. 

Dr.  Jackson's  loss  will  lx*  felt  in  photographic  as  well  as  medical 
circles  in  both  of  which  his  enthusiasm,  vision,  and  new  ideas  coiv 
tnbuted  so  much. 


P/MU.  H.  Holincir,  M.I). 
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Dr.  E.  J.  Farris  is  Dead  at  53 

Past  President  Biological  Photographic  Association 

Df.  Edmond  J.  Farris,  former  executive  director  of  the  Wtstar 
:  Institute  and  head  of  the  Farris  Institute  for  Parenthood,  died 
;  ■  Thursday,  April  1.^,  in  his  office  at  1  S.  36th  st.  He  was  .'>3  and 
lived  Ht  329  Bala  av.,  Bala  Cyiivvyd. 

Dr.  Farris,  known  for  his  accomplishments  in  the  field  of  fertility, 
•  was  graduated  from  the  University  of  Buffalo  and  received  his  Ph.D. 
-  .  at  the  University  of  Pennsylvania. 

. .  He  was  a  former  memher  of  the  faculties  of  the  Medical  College 

.’  of  South  Carolina,  the  University  of  Buffalo,  the  University  of  Michi- 
gan  and  Georgetown  University.  He  was  a  research  associate  of  the 
American  Museum  of  Natural  History’. 

Lectured  at  Penn 

.  .  *  .  Dr.  Farris  lectured  on  his  sterility  studies  at  the  Graduate  School 

of  Medicine  at  the  University  of  Pennsylvania.  He  was  executive 
director  and  an  assiKiatc  member  of  the  Wistar  Institute  of  Anatomy 
'.  /and  Biology  from  1936  to  19.S8  when  he  left  to  organize  the  Farris 
.Institute. 
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The  Farris  Institute  workers  perform  research  in  conception  timinji 
which  has  (vpcncd  new  fields  in  the  alleviation  of  sterihty, 

Dr.  Farris  was  recipient  of  an  award  hy  the  National  Research 
Foundation  for  the  Alleviatittn  of  Sterility,  the  award  of  the  American 
L'rological  Association  and  a  citation  from  the  University  of  Buffalo 
for  distini^uished  accomplishments  in  medical  research. 

Foitiid  Emotion  Ciiiide 

While  with  the  Wistar  Institute,  Dr.  Farris  discovered  a  technique 
for  ^augiiijj  hidden  emotions  hy  lymphocyte  count  on  one  of  the  five 
varieties  of  white  Flood  cells. 

Dr.  Farris  was  an  honorary  member  of  the  C'fhstetrical  and  (dyne- 
cological  Societies  of  Panama  and  Brazil.  He  was  a  former  president 
of  the  Biological  Photoj^raphic  Association  and  a  member  of  the 
American  Association  of  Anatomists,  the  American  Society  for  the 
Study  of  Sterility,  the  International  Association  of  Medical  Museums, 
the  Physioloj^ical  Society  of  Philadelphia,  the  American  Society  of 
Anthropolof^ists,  the  Endocrine  Society  of  Philadelphia,  the  American 
Association  for  the  Advancement  of  Science  and  the  New  York 
Academy  of  Sciences. 

Headed  Fraternity 

He  was  a  former  president  of  Sitjma  Xi  research  fraternity  and  a 
member  of  Phi  Beta  Kappa  national  scholastic  honor  society.  He 
was  a  Mason. 

He  IS  survived  by  his  wife,  Louise;  a  son,  Edmond,  jr.;  two  dau^h- 
ters,  Louise  and  Suzanne,  and  two  brothers. 
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Report  from  Europe 

STKPHKN  \\  DITTMAN 


.  •  In  the  Fall  of  1960  a  number  of  BPA  members  visited  Europe, 

'•  particularly  Germany,  in  connection  with  a  medical  photographic 
■  meeting  and  related  activities.  Undoubtedly,  the  most  outstanding 

■  *  .  ••  .event  attended  was  the  First  International  Congress  on  Medical  Pho- 

■  •  tography  and  Cinematography  held  at  Dusseldorf,  Germany,  from 

27  to  .^0  September.  At  that  same  time  in  Cologne,  a  picturesque 
.  ;  :•  city  some  25  miles  down  the  historic  Rhine  River  from  Dusseldorf, 

-  .  “Photokina”  took  place.  There  were  also  BPA  members  present  at 

the  General  Assembly  of  the  World  Medical  Association  held  in 
West  Berlin  frtim  15'22  September  and  they  later  visited  the  US 
.  .  Army's  European  medical  illustration  unit  at  Landstuhl,  Germany. 

• .  ‘  ’  The  medical  photo  Congress  in  Dusseldorf,  first  of  its  kind,  brought 

•  •  together  800  delegates  from  25  countries.  Concurrent  meetings  were 
•  .!  held  in  adjacent  lecture  halls.  Papers  and  demonstrations  were  pre' 
'. .  •'  ;  sented  in  English,  French  and  German  with  excellent  simultaneous 

‘  ■  •  ’  translation  available  to  all  conferees  by  means  of  individual  radio 

.  .‘  head  sets.  Eighty-one  motixm  pictures  were  shown  continuously 

.  ’  .  throughxiut  the  meeting  in  a  separate  film  theatre.  Numerous  scientific 

.  exhibits  vividly  illustrated  techniques  from  all  parts  of  the  world. 

Th  ere  were  very  few'  commercial  displays  since  “Photokina”,  de- 
.■  ..  •  scribed  as ;  the  w'orld's  largest  photo  fair,  contained  the  photo  and 

■  audiovisual  products  of  some  5500  companies  from  18  countries.  This 
'.mammoth  display  took  the  better  part  of  one  day  to  see  only  the 

.  •  ■  ■  surface. 

’  * ’■  '  Since  photography  was  the  theme  of  this  European  visit  perhaps 

.  ‘  the  photo  montages  on  the  next  pages  will  best  illustrate  the  highlight 

.*  •*  —  •  activities  of  this  report.  Beginning  with  Figure  1,  Mr.  Charles  E. 

‘  •  .  ■  Engel,  FRPS,  FBPA,  head  of  the  Department  of  Medical  Illustration, 

Cjuy's  Hospital  Medical  School,  Lxmdon,  spoke  xin  “Television  in 
.•  •  ’  Medicine”  and  on  “Photomacrography”.  Figure  2,  Dr.  Kenneth  S. 

Tydings,  New  York,  spoke  on  “A  New  Era  in  8mm  Medical  Cine^ 

■  matography”.  Figure  Mr.  F.  D.  Wallace,  Head,  Medical  Illustra- 
*  •  ..  .  •.•  '  turn  Service,  VA  Hospital,  Lexington,  Kentucky,  talked  on  “Devices 

”  .6^  Techniques  used  in  Cinematography  of  Neuropsychiatric  Patients”. 

•'  .  .  Mr.  Wallace  also  visited  several  psychiatric  facilities  throughout 

V- ’  •  .•■■Europe.  Figure  4,  Mr.  Ralph  P.  Crecr,  FBPA,  Director,  AM  A  Dc' 

.  ‘  •  partment  of  Medical  Motion  Picture  and  Television,  Chicago,  talked 

.  .■  oh  the  Production  and  Utilization  of  Medical  Films  in  the  USA. 
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He  was  responsible  for  the  film  production  program  at  the  general 
assembly  of  the  World  Medical  Association  held  in  Berlin  and  also 
visited  other  cities  in  Europe,  including  London,  where  he  met  with 
British  medical  illustrators.  Figure  5,  Meeting  room.  Figure  6,  Creer, 
ikenberg,  Dittman,  Gibson,  Hodge  and  Julin  visit  “Photokina”  with 
Dr.  Hansell.  center.  Figure  7,  Gibson  and  Creer  are  being  instructed 
by  Miss  R.  Friebel  of  Cologne  in  the  use  of  the  simultaneous  language 
translating  device.  Lou  Gibson  of  Kodak  visited  many  Kodak  facilities 
and  leading  hospitals  in  Europe.  He  lectured  in  London  to  the 
British  medical  illustration  group  and  also  visited  his  family  and 
scenes  of  his  boyhood  in  England.  Figure  8,  International  group  of 
BPA  members  are  seen  here  enjoying  some  of  the  good  and  colorful 
Cierman  nightlife  in  Dusseldorf. 

Figure  9,  Julin,  Dittmann  and  Ikenberg  at  the  Congress  banquet 
with  officials  of  the  Congress.  Figure  10,  Mr.  Gottlieb  L.  Schnecbeli, 
College  of  Medicine,  University  of  Utah  presented  “A  Microcine' 
matographic  Method  for  the  Evaluation  of  Steriod  Hormone  Effects 
on  Leukemic  Lymphocytes”.  Figure  11,  Mr.  Gerard  M.  Lindley,  New 
York,  read  a  paper  entitled  “Medical  Photography  in  Africa”  by 
Bensusan  and  Shewitz.  Figure  1 2,  Dr.  Peter  Hansell,  FRPS,  FBPA, 
Director  of  Medical  Illustration,  Westminster  Medical  School,  London, 
presented  papers  on  Standardization  in  Routine  Clinical  Photography 
and  on  Photokeratography.  Figure  13,  Capt.  Stephen  P.  Dittmann, 
MSG,  FBPA,  Commanding  Officer,  26th  Medical  Detachment  (Illus' 
tration),  US  Army,  Landstuhl,  Germany,  addressed  the  Congress  at 
its  formal  banquet  and  presented  two  scientific  exhibits  produced 
by  unit.  Figure  14,  The  BPA  group  visits  with  Professor  H.  Schober 
of  Munich,  President  of  the  Congress.  From  left  to  right,  Charles  P. 
Hodge,  FBPA,  Head  Medical  Photo  Section,  Montreal  Neurological 
Institute,  Canada,  Dittmann,  Maria  Ikenberg,  FBPA,  Head,  Medical 
Photo  Section,  College  of  Medicine,  University  of  Illinois,  Professor 
Schober,  Leonard  A.  Julin,  FBPA  Head,  Medical  Photo  Section, 
Mayo  Clinic,  Creer,  H.  Lou  Gibson,  FBPA,  Eastman  Kodak  Company 
and  Lindley.  Figure  15,  Leonard  Julin,  official  BPA  representative, 
discussed  the  Status  of  Medical  Photography  in  the  United  States. 
He  also  attended  the  World  Medical  Association  meeting  in  Berlin. 
Figure  16,  BPA  members  visit  with  Capt.  Dittmann  at  the  26th 
Medical  Detachment  (Illustration)  Landstuhl,  Germany.  This  unit 
provides  a  variety  of  medical  training  aids  and  audiovisual  devices 
for  all  US  Army  medical  installations  in  Europe.  Figure  17,  Maria 
Ikenberg  receiving  her  award.  Mrs.  Ikenberg  presented  a  paper  by 
Dr.  P.  H.  Holinger  and  herself  on  endoscopic  photography  in  Oto' 
laryngology  and  Bronch()csophagology.  Figure  18,  Exterior  view  of 
the  buildings.  Figure  19,  BPAers  pause  during  their  photographic  tour 
along  the  picturesque  Rhine  River.  On  the  extreme  right  is  Herr 
Heinz  Weichert  of  the  26th  Medical  Illustration  Detachment  who  was 
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Stephen  P.  Dittnxan 


responsible  for  these  photographs.  Other  BPA  members  present  at 
the  Congress  included  Ella  Breckenridge,  George  Pontafax,  Hans 
Domanish  and  Nils  Nilsson. 

'.  •  There  seemed  to  be  no  question  among  our  traveling  BPA  mem' 
bers  as  to  the  enjoyment,  information  and  value  gained  by  each  during 
this  visit  to  Europe.  They  all  look  forward  to  the  possibility  of  attend' 
ing  the  next  International  Congress  in  Medical  photography  which  is 
scheduled  to  be  held  in  1963  in  London.  The  3rd  Congress  is  tenta' 
■  tively  planned  for  Rochester,  New  York. 

Auf  Wiedersehen 


COUNCIL  ON  MEDICAL  TELEVISION 
of  the 

■■  Institute  for  Advancement  of  Medical  Communication 
33  East  68th  Street,  New  York  21,  N.  Y. 

The  February  1961  issue  of  Conference,  published  by  the  Science 
Information  Bureau  in  New  York,  contains  a  transcript  of  a  dis' 
cussion  on  “Television  in  Postgraduate  Medical  Education".  This 
symposium  was  arranged  in  cooperation  with  the  Council  On  Medical 
Television,  an  activity  of  the  Institute  for  Advancement  of  Medical 
Communication,  and  covers  pedagogic  and  financial  problems  together 
with  thoughts  concerning  the  limitations  and  potentials  of  both  open' 
circuit  and.scrambled'image  TV  transmission.  Copies  can  be  obtained, 
at  no  cost,  by  writing  the  Council  at  33  East  68th  Street,  New  York 
21,  N.  Y,  • 

John  K.  Mackenzie 
Executive  Secretary 


Father  and  Son  Team  of  Doctor*  Ira  A.  Ahrahamson's  Sr. 

Jr.  were  awarded  the  Gold  Medal  for  their  teaching  exhibit 
on  eye  ailments  at  the  Ohio  State  Medical  Association's  annual 
meeting,  held  in  Cincinnati  April  10th  through  13th,  1961. 

The  exhibit  consisted  of  over  200  color  slides  showing  eye 
diseases,  underneath  of  each  slide  a  flap  covering  the  correct 
clinical  diagnosis.  Viewers  were  invited  to  diagnose  each  and 
then  ascertain  if  their  guess  was  correct,  by  lifting  up  the  flap, 
to  read  the  correct  diagnosis. 

Also  exhibited  were  several  dozen  8  x  20  Kodachrome 
enlargements,  of  anterior  segment  ocular  diseases. 
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BOOK 


REVIEW  S 


INSECT  LIFE  AND  INSECT  NATURAL  HIS¬ 
TORY,  by  S.  W.  Frost,  second  edition,  524  pp., 
Paperbound  $2.25,  Dover  Publications,  Inc., 
New  York. 

This;  very  interesting  book  is  a  middle-level 
account  of  the  immense  empire  of  insects  by 
one  of  tbe  nation’s  foremost  entomologists. 
It  is  pleasingly  presented  and  should  appeal 
to  the  browser,  the  student,  and  anyone  who 
has  ever  been  fascinated  by  the  most  abun¬ 
dant  creatures  in  the  animal  kingdom.  It 
contains  extensive  bibliographies,  and  its  700 
illustrations  are  clearly  presented.  A  scholarly, 
well  organized  book. 

L.  C.  M 


SECTION  CUTTING  IN  MICROSCOPY,  by 
H.  F.  Steedman,  C.  C.  Thomas,  Springfield, 
III.,  (1960),  $5.50,  vii4-I72pp.,  cloth  bound. 

Few  materials  can  be  examined  with  the 
microscope  without  special  preparation;  in 
biology  and  medicine  this  usually  means  cut¬ 
ting  thin  sections  from  the  specimen.  Now  a 
book  devoted  to  this  technic  has  appeared. 
Part  1  IS  a  brief  history  of  the  subject. 
Part  2  considers  the  constituents  of  living 
cells  and  how  best  to  preserve  them,  dis¬ 
cusses  hardness  of  the  tissues,  changes  from 
fixation,  the  properties  needed  in  an  em¬ 
bedding  medium,  and  the  cost  of  equipment 
and  training.  The  author’s  statement  that 
"  ,  .  .  microtomists  are  made  efficient  only 
after  some  years  of  experience  and  training” 
should  he  noted  well  by  both  the  student 
and  Laboratory  Director!  Part  3  discusses 


the  properties  and  use  of  paraffin,  celloidin, 
water  soluble  embedding  media,  double  em¬ 
bedding,  ultrathin  sectioning,  microtomes 
and  knives  (including  sharpening),  time- 
schedules  and  difficult  objects,  provides  a 
glossary,  short  bibliography,  a  list  of  sup¬ 
pliers,  and  an  index. 

This  is  a  British  hook  and  a  few  differ¬ 
ences  of  expression  and  use  will  he  noted. 
Suppliers,  although  very  few,  are  included 
from  the  United  States.  Almost  every  page 
reflects  the  thirty  years’  experience  of  the 
author.  It  is  a  practical  handbook.  Careful 
reading  will  save  the  beginner  much  loss  of 
time  and  material  and  the  oldsters  can  get 
a  good  review  and  information  on  the  newer 
embedding  materials. 

Oscar  W.  Richards 


HOW  TO  KNOW  THE  FERNS,  by  Frances 
Theodore  P  rrsons,  second  edition,  215  pp.. 
Paperbouna  $1.25,  Dover  Publications,  Inc., 
New  York. 

This  hook  is  a  guide  to  the  names,  haunts, 
and  habits  of  the  vast  and  relatively  unap¬ 
preciated  world  of  North  American  ferns. 
Ferns  tend  to  he  overlooked  by  nature- 
students,  although  they  are  among  the  most 
beautiful  and  abundant  of  native  American 
plants.  It  contains  an  introduction  to  the 
57  most  important  ferns  found  in  the  United 
States,  with  a  simple  identification  key  and 
a  botanical  description  of  each  fern.  This 
book  can  be  used  by  any  nature  lover,  no 
previous  knowledge  of  botany  is  necessary. 
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NEW  MEMBERS  THROUGH  APRIL  30.  1961 

CALIFC^RNIA:  Angu’in,  Lloyd  E.  Eighme,  P.O.  Box  4.  Berf^eley,  Gardiner  Trowbridge, 
II,  2694  Hilgard  Ave.  Long  Beach,  Hubert  A.  McClain,  3559  Lemon  Ave.  Long  Beucli, 
Dr.  Allan  E,  Ward,  324,  Newport  Ave.  Los  Altos,  Herman  Adler,  368  Gordon  W’ay. 
Los  Angeles,  Leonard  Apt,  M  D.,  11670  Sunset  Blvd.  Los  Angeles.  Leo  Kaplan,  M.D., 
Mt.  Sinai  Hospital.  Oceanside,  Charles  G.  Bratenahl,  U.  S.  Naval  Hospital.  San  Francisco, 
•Francis  Dowhie,  2135  Grove.  San  Francisco,  Ray  W.  Guenther,  110  Edgewood  Ave. 
San  Francisco,  Norman  L.  Keeve,  (Jalilee  High  School.  San  Francisco,  Ernst  A.  Schwarz, 
Mt.-Zion  Hospital. 

CONNECTICUT:  Groton,  Miss  Nancy  W.  White.  Chas.  Pfizer  y  Co.,  Inc.,  Pathology 
Dept.,  Medical  Research  Labs. 

DISTRICT  OF  COLUMBIA:  Wa.shington,  Miss  Luvenia  C.  Miller,  Walter  Reed  Medical 
Center  Armed  Forces  Institute  of  Pathology. 

ILLINOIS:  Barrington,  Dr.  Donald  C.  Hilgers,  200  Ela  St.  Bellu’ood,  David  Schccter. 
P;0.  Box  175.  Broadi'ieu’,  George  V.  Peinsipp,  2412  14th  Ave.  Chicago,  JacL  Behrend, 
Behrend  Cine  Corp.,  161  E.  Grand  Ave.  Chicago,  Everett  A.  Blackman,  8  E.  Elm  St. 

.  Chicago,  Herbert  B.  Braverman,  2549  W.  Lawrence.  Chicago.  John  P.  Reinecke,  Wesley 
Memorial  Hospital,  Rm.  240.  Etan.'iton,  ,\rnold  R.  Chalfant,  423  Greenleaf  St.  Palatine, 
W  illiam  H.  Krass,  418  W.  W  ilson  St.  Urhana.  Dr.  John  E.  Schmidt,  713  S.  Broadway. 

INDIANA:  Indianapolis,  McKinley  A.  Leapley,  3126  Mooresville  Rd. 

lOW'A:  Des  Moines,  Joel  D.  Teigland,  M.D.,  1  237  32nd.  Otfionua,  Mrs.  Rhea  Pearl 
.Steele,  P.O.  Box  53. 

KANSAS:  Topel^a,  James  R.  Callahan,  4206  Shunga  Dr. 

MARYLAND:  Baltimore,  Raymond  E.  Lund,  Johns  Hopkins  University. 

MASSiACHUSETTS:  Boston,  George  L.  Buchanan,  37  Aspinwall  Rd.  Melrose,  Robert 
H.  Ullrich,  Jr.,  23  Mt.  Hood  Terrace. 

MICHIGAN:  Birmingham,  A.  M.  Wauters,  528  Covington  Rd. 

MINNESOTA:  Rochester.  J.imes  R.  Doyle,  M.D.,  1416  4th  St.,  S.E. 

MONTANA:  Bozeman,  Donald  H,  Fritt.s,  Montana  State  College,  Veterinary  ReM:arch  Lab. 

NEBRASKA:  Omaha,  George  V.  Station,  2207  North  27th  Ave.  Omaha,  Ronald  E. 
..Waggener,  M.D.,  3612  Cuming  St.  . 

NE\%’  JERSEY;  Jersey  City,  James  V.  Mahoney,  Jr.,  Seton  Hall  College  of  Medicine,  24 
Baldwin  Ave. 

NE\\’  YORK:  B/ooI(lyn,  Murton  Cohen,  11  Brighton  10  Terrace.  Buffalo.  Norwood  C. 
Haiard,  Buffalo  Museum  of  Science.  Elmira.  Charles  A.  Kuonen,  M.D.,  94  Westmont 
Ave.  Ncu’  Torl^,  Miss  Grace  Boyle,  501  189th  St. 
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OHIO:  Clei’cluTid,  John  J,  Owens,  Cleveland  Clinic,  2020  E.  93rd. 

OKLAHOMA;  Buffalo,  Lon  Ray  Elkins,  Elkins  Medical  Arts,  Box  248.  Mtwljogce,  Pat 
Fite,  Jr.,  M.D.,  Lakeland  Medical  Center. 

PENNSYLVANIA:  Allentou/n,  John  H.  Ditthrenner,  Jr.,  2111  Washington  St.  Pitt.shurgh. 
Howard  E.  Sweitzer,  Dept,  of  Pathology,  Western  Pennsylvania  Hospital. 

SOLITH  CAROLINA:  Cletn.son,  L.  W.  Riley,  225  N.  Clemson  Ave. 

TENNESSEE:  Memphis,  Robert  H.  Zimmerman,  4451  Chickasaw  Rd. 

UTAH:  Salt  Lai{e  City,  Douglas  M.  Brown,  3061  Canyon  View  Circle. 

VIRGINIA:  Blacl^.shurg,  Paul  W.  Lefehvre,  Virginia  C«K)p.  Wildlife  Res.  Unit,  Price  Hall, 
V.P.I. 

WASHINGTON:  Bremerton,  Dale  A.  Tilly,  306  E.  29th  St. 

('ANADA:  Montreal,  l^ue.,  Jean  Garneau,  2105  Valois. 

ENGLAND:  London,  S.  W.  Briandt,  58  Holmdale  Rd. 

ISRAEL:  Jerusalem,  Moshe  Ivry,  Medical  School,  Box  1172, 

MEXICO:  Mexico.  D.F.,  Dr.  Manuel  Chavarria  Ch..  53  Oriente  num  251. 

SOUTH  AFRICA:  Dr.  Charles  F.  Valcke,  Oral  and  Dental  Hospital,  University  of  the 
W’ltwatersrand. 
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NEW  ELECTRONIC  FLASH  ILLUMINATOR 
FOR^  MACROPHOTOGRAPHY  AND 
PHOTOMICROGRAPHY 


'•  .  Designed  /or. use  in  making  extreme  close 

•  *  ’  lips  o/  small  and  microscopic  subiects,  a  new 

electronic  Hash  illuminator  using  a  small 
‘xenon  filled  flash  lamp  has  l>een  developed 
.  .  by  fdgerton,  CJermeshausen  A  Grier,  Inc., 

•  .  "Bosion,  Mass.  It  has  been  used  saccesshilly 

«  in  applications  ranging  from  photography  of 

f  '  blood  vessels  in  the  white  of  the  eye  to  pho- 

J  fography  at  insects. 

WUh  its  highly  concentrated  light  beam,  the 
•.  .new  flash  illuminator  has  proved  highly  eftec- 
••  five  in  the  field  of  photomicrography  and 
•  •  '  .  shows  real  promise  for  close-up  photography 

*  ■  of  rapidly  moving  subjects  in  color  or  black 

and  white. 


.  ■  •  Light  from  the  lamp  can  be  imaged  on  the 
subiect  by  a  conventional  condensing  lens  or 
by  direct  radiation  from  the  lamp  held  in  a 

•  special,  glass- insula  ted  bolder.  A  tungsten 
lamp  of  variable  intensity  located  near  the 

■  xc/icn  flash  lamp  perniits  optical  line-up  and 
.  focilsing.  . 

•  .  .  ,  Sp<>cifica.fions: 

'Input  to  Lamp  - —  100  watt-seconds 

.  .  ■  .  •  fcapacrtunce  250  mfd,  volt 

.  ;  •  age  900) 

.  .  ..  Efficiency  2  hep/ watt 

Fla^h  Duration  —  I  SO  ‘  microseconds  with  100 
.  w-s  Input 

Source  Size  —4  mrhxl.S  inches 

•  flash  Tube  Xenon-filled  Vy'cor  EG  &  G 

Type'  FX-33  with  2  series  re- 
■  ■  ;  sisfors  fo  reducp  output 

•  Fcicys  ■  ■  — Tungsten  lamp  with  adjust¬ 

able  output 


Lqmphouse  iAmerican  Optical  Model  735 
(niodJfied) 

For  further  Information,  write  or  call  Appli¬ 
cations  Engineering  Dept.,  Edgerton,  Gefmes- 
hausen  &  Grier,  Inc.,  160  Brookline  Avenue, 
Boston  15,  Mass: 


ROBOT  BURGLAR  TRAP 


This  complete  unit,  consisting  of  a  ROBOT 
Star  II  Automatic  35mm  camera  with  double 
motor  tor  55  exposures,  Xertagon  '30mm  wide- 
angle  lens.  12  Volt  DC  remote  release,  camera 
holder,  swirig-out  bracket  for  easy  loading, 
attachable  viewfinder  and  soundproof  wall- 
safe,  can  be  readily  installed  into  the  walls 
of  bank  offices,  jewelry  stores  and  any  other 
rooms  which  demand  protection. 

Using  high-speed  film  suitable  for  any  light¬ 
ing  conditions,  its  automatically  lakes  a 
seguence  of  pictures  at  2  frames  per  second 
upon  release  by  any  alarm  system,  such  as. 
strategically  placed  push-buttons,  foot-pedals, 
wires,  black  light  devices,  etc. 

Price;  $499.  Optional  Accessories:  110  Volt 
Transformer-Rectifier:  $59.  Push-button  box 
with  ready  signal  and  remote  counter:  $49. 
Dist.:  fCarl  Heitz,  Inc.,  480  Lexington  Avenue. 
New  York  17.  N.Y. 
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FOOLPROOF  CENTERING  DEVICE  FOR 
CLOSEUPS  NOW  AVAILABLE  FOR 
ALL  CAMERAS 

Designed  to  Hi  a  standard  Hlterholder,  the 
AcCiira  Proxi  Centre  takes  the  guess  work  out 
of  closeiip  photography  for  cameras  without 
through-the  lens  viewing. 

Priced  at  S3. 95,  the  Proxi-Cenire  is  a  thread¬ 
ed  disc,  available  in  Series  V,  VI  and  VII 
sizes.  A  plummet  attached  to  a  line  from  the 
center  of  the  disc  is  lowered  to  the  subject 
marking  the  exact  center. 

Well  suited  tor  35mm  rangefinder,  folding 
and  Polaroid  Land  cameras,  the  Proxi  Centre 
provides  greater  accuracy  with  twinlens  re¬ 
flex  cameras  than  any  other  parallax-correct¬ 
ing  device. 

An  import  of  the  Photographic  Importing  & 
Distributing  Corp.,  135-06  Northern  Blyd., 
Flushing  54,  New  York. 


FIRST  WIDE  ANGLE  LENS  FOR  TWIN-LENS 
REFLEX  IS  NOW  AVAILABLE 

The  first  and  only  wide  angle  lens  ever 
made  for  a  twin-lens  reflex  camera  —  the 
65mm  13.5  —  is  now  being  delivered.  Long 


awaited  by  professionals  and  amateurs  alike, 
the  65mm  increases  the  Mamlya  line  of  in¬ 
terchangeable  lenses  to  five  the  normal 
fiOrnm  13.5  and  three  telephotos:  105mm  13.5, 
I35inm  14.5  and  the  180mm  14.5. 

When  ofigtrially  introduced,  the  Mamiya 
C2  was  the  first  Twin  Lens  Reflex  to  offer  the 
ease  and  convenience  of  interchangeable 
lenses.  Today,  with  a  riunrber  of  irUerchange 
able  lenses  added  since  Its  introduction,  the 
Mamlyrj  C2  Is  still  the  only  Twin  Lens  Reflex 
to  provide  this  rnglor  advanhtge. 

The  new  wide  angle,  like  all  Mamlya  Twin- 
Lens  Reflex  interchangeable  lenses,  is  pro¬ 
vided  with  an  optically  matched  viewing  lens. 
Extremely  sharp  from  edge  to  edge,  with  a 
minimum  of  vignetting  or  curvature  ifJstorllon, 
the  65mm  Is  mounted  with  a  flash  synchro 
shutter  that  can  be  u.sed  for  M  X  synchroniza- 
ti(  n  at  speeds  from  I  to  I  /5O0th  of  a  second. 
It  focuses  from  3 Ys”  fo  Infinity,  has  6  elements 
and  has  a  68*  Held  of  view. 

Another  unigue  Mamlya  C2  accessory  re 
cenlly  Introduced  is  the  Porroflex  Image  Erect¬ 
ing  Eyelevel  Finder.  The  Porroflex  offers  all 
of  the  advantages  of  a  prism  unit  at  far  less 
cost.  Cost  lor  the  Mamlya  Wide  Angle  65mm 
is  $149.50. 


ZEISS  IKON  S  GENERAL  SALES  MANAGER 
HAILS  RETURN  OF  US.  AGENCY 
TO  ORIGINAL  OWNERSHIP 

New  York  On  a  recent  visit  to  the  offices 
of  Camera  Industries  of  West  Germany  here, 
Mr.  Carsten  Th.  Dubber,  general  sales  man¬ 
ager  and  member  of  the  board  of  directors  of 
Zeiss  Ikon  A.G.,  Stuttgart,  announced  the  re 
turn  of  his  company's  exclusive  U.S.  distribut¬ 
ing  agency,  Carl  Zeiss,  Inc.,  New  York,  to 
German  ownership  —  ihe  Carl  Zeiss  Founda¬ 
tion,  Heidenheim-an-der-Brenz. 

Mr.  Dubber  remarked  that  despite  the  fact 
that  Carl  Zeiss  Inc.,  had  ofrerated  under  the 
direction  of  Ihe  United  States  Government  lor 
many  years,  a  steady  improvement  of  the 
company's  sales  efforts  had  been  achieved. 

Now  that  the  transfer  back  to  the  original 
owners  has  been  accomplished,  he  staled  that 
Zeiss  Ikon  Is  ready  to  sell  its  still-camera  and 
movie  equipment  with  renewed  vigor,  uHlizing 
new  sales  Ideas  and  advertising  lechnigues 
that  are  particularly  designed  to  meet  today's 
requirements  in  the  United  Stales  market. 
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EDITORIAL  POLICY 

MonuacrlpU  thould  ba  sant  to  tha  Editor  In 
laqibla  (oral  on  BV1i"tir‘  popar,  pralarably 
typawrltlan,  doubla  apocad,  with  1  Vi"  marglna 
on  both  adqaa  a*  wall  oa  top  and  bottom. 
Tablaa  ahould  ba  on  aaparata  ahaata,  aach 
with  aall  axpldnatory  captlona. 

Rafaranoa  notattona  In  tha  taxt  ahould  ba  writ- 
tan  oa  auparacrlpta.  Do  not  placa  In  porantha- 
ala.  Rafarancaa  ahould  ba  on  ahaata  aaparata 
irom  (ha  tait,  numbarad  oonaaoutlvaly  In 
tha  ordar  ol  thair  appaoronca  In  tha  manu- 
acript.  loumal  ralarancaa  ahould  Includa: 
Authorial,  titla  o(  artlcla,  voluma  nurobar,  paga 
immbarla),  month  and  yaar.  Book  ralarancaa: 
Authorial,  titla  ol  Ixiok,  adltlon,  poga  num- 
barlal,  pubUahar,  yaor.  Doubla  apoca  Unaa, 
trtpla  apaoa  batYYaan  ralarancaa,  IVc*'  moixjlna. 
llluatratlona  ahould  accompany  tha  monuacrlpt, 
pralarably  unmountacL  Thay  muat  not  ba  largar 
than  14"  nor  amollar  than  4"  In  maximum  dl- 
manalon,  and  ahould  ba  proparly  proportlonad 
to  ill  alngla  column,  doubla  column  or  lull 
paga  ol  tha  loumal.  IdantUy  aach  llluatratlon 
on  tta  bock  in  aolt  blua  pancll,  giving  titla  ol 
popar,  aanlor  author  and  Fig.  No.  only.  Lag- 
anda  ahould  ba  on  a  aaparata  ahaat  and  aoch 
idantiltad  by  Fig.  No.  matching  Ita  illuatrotion. 
Doubla  apaca  linaa.  tiipla  apoca  batwaan  lag- 
anda,  1  Vb"  marglna. 

Tha  adltora  raaarva  tha  right  to  ra)act  monu- 
aciipta  conaidarad  unaultabla.  Motor  altara- 
tlona  ol  accaptad  manuacripta  will  not  ba 
moda  without  parmlaalon  ol  tha  aanior  author. 
Spacial  Nota:  11  you  hava  an  Idao  or  taoh- 
niqua  ol  tmportanca  to  biological  photography 
and  naad  aaaiatanca  in  praporino  tha  monu- 
aciipt.  vrrlta  Editor. 


OF7ICIAI  FUlltCATION  OF  TMI  IIOlOOICAl  FHOTOORAFHtC  AISOCtATION,  INC. 

FwbNtb«4  at  739  Nartb  Vaa  larM  atraat,  Mllwawhaa  2,  WUmniIn.  NItarlal  oNtcai  bai  1*4*  Oraad  OMtral  F.O., 
Naw  Y«H(  17,  N.Y.  tataN4-«lati  aa«tata  aal*  at  Mllwaabaa,  WltMNtla.  Sabtcriptlan  artca  t*.00  par  vatamai 
farala*  l*.M.  aiN«l*  capl*«  |2.2S  la  Iba  U.S.A.i  faialaa  12.40  la  U.f.A.  (aa4i. 
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An  Electronic  Flash  Adaptor  for 
Fhotoinicrograpliy* 

JOHN  I.  ' 

I )r|)ti I lilirtil  of  ^ti^ro|•lll(’otll^lo^v 


irnh  Mii^riiiii  of  Nnliirnl  lh>ttory,  and 

lillUNAKI)  |•UII^I)MA^ 

Kiiimm'I  Sriciilifir  ('or|ioi iilioii 

A  KFSI'.AIU  II I  mien  woipj*  oeciipie.a  .in 
^  ^  impnrl.nit  pl.ico  in  .ilmrmt  every 
pnit(»£iH)li)^ie.il  l.ilMir.ilory,  iHol.it jitti  of 
in.my  prolozna  m  .ixenie  culture  lor  mi* 
trition.il  ,nvd  hiocliemic.il  .atiulie.i  cn'.ites 
a  need  to  know  the  t.ixonomy  ol  tlieae 
isolates,  (iintd  photographs  ol  .some  types 
ol  hviiifi  protozo.i,  p.irticni.irly  small 
ll.iyell.ites,  .ire  ililiicnlt  to  t.ike;  their 
sm.ill  size,  often  rei|uinni;  hiijh  m.iijni' 
lic.it ion  ami  phase-contr.ist  microscopy 
lor  det.nlci.1  .study  ol  critic.il  t.ixonomic 
ch.ir.ict eristics,,  .iloni;  with  their  r.ipid 
movement,  crc.ite.s  ,i  contr.idictory  pho' 
toi;r.iphic  prohlem  relatively  low  liylit 
intensity  .nul  hinh-speed  idiotoyraphy. 

The  .iv.iilahle  solutions  to  the.se  prob¬ 
lems  h.ive  .serious  .shortcomings.  Hinh- 
speerl  emulsions  are  usv'fiil  hut  h.ive  iin- 
desir.ihle  ur.iin  size  and  .ire  slower  th.in 
the  microscoiu'st  rei|uire.s.  Hiyh-intensity 
liuht  sources  often  injure  living  speci¬ 
mens.  Many  plvdomicroj'r.iphers  h.ive, 
for  the  .s.ime  or  siiml.ir  re.i.sons,  coiicIikI- 
ed  th.it  the  most  pnimi.sinu  recourse  is 
to  .id.ipt  the  electronic  Hash  to  the  micro¬ 
scope.  The  electronic  Hash  provides 
hiyh  intensity  lijjht  ol  hriel  tluration 
( I /.sot)- 1 /5,(K)t)  secoml)  and  excellent 

•  Tlir  t'i|iiipmrnt  dc'iribfil  w*^  tHuiaht  with  the 
l‘ia'.  !•'  «rc  friiin  the  iiiltiire  (ollcoidri  of  Dr.  J. 
were  taken  by  Mr  A  l’it«hi,  I'ig.  2  by  Mr.  J. 


Ilaskitio  l.nlioriitont"i 


utlor-tempcr.itiire  ch.iracteristics  chrse  to 
that  ol  d.iylijtht. 

'Pr.iln'r'  pl.iceil  the  Hash  tiilv  iimnedi- 
.itely  helow  the  microscope  comleiiser. 
d  his  proceihire  li.is  the  .idv.int.ij'e  ol  rtiin- 
plicity,  hut  unfortunately  forms  an  imaye 
ol  the  lijjlif  source  ttMi  close  to  the  t»h 
|ect  plane,  which  results  in  unevenness 
ttf  ilhimin.ition.  I,eitz  uses  the.  .same  sys¬ 
tem  hut  overcomes  the  ihlliculty  hy  iisini; 
the  herek  2-(.h.iphrajfm  hnyht-ficld  con¬ 
denser  .so  th.it  the  H.ish  tilhe  is  sitii.ited 
in  Iront  nl  the  liehl  iliaiHirajrm. 

Lonert“  used  a  conventi6n.il  photoyra- 
pher's  strobe  unit  in  Iront  of  a  field 
lens  .ind  iliaphraym.  lie  directeil  the 
he.im  ol  .1  microscope  l.imp  into  the 
rellector  of  the  H.i.sh  for  oKsi-rvation, 
This  method  does  not  permit  critical 
ohservation  ol  fhe  specimen  helore 
makiny  the  exposure. 

Michel'^  devi.sed  a  method  of  flash 
illumination  for  microscopes  having; 
huilt-in  illumination.  His  method  has 
the  advantage  of  permittiiij'  critical  oh- 
.servation  up  to  the  moment  of  exposure, 
both  the  hiiilt-in  lamp  and  the  exterivil 
fl.ish  provide  Kiihler  illumination.  A 
specially  desiuned  he.im-splittiny  mirror 

Mipport  of  N  S  F.  urant  (i-107'IS.  The  flanellafei  in 
J.  A.  M( l.aiiRhlir>,  llaikin^  l.aboratorie^.  Fir^.  H  a  9 
(..  HraRCf. 


)ohn  I.  Lee  and  Bernard  Friedman 


Figure  1.  Gymnodinium  sp. 
Figures  2  &  6.  G/enodinium  foliaceum 
Figure  3.  Gonyaulax  sp. 

Figure  4.  Xafodinium  dorsaloaulcum 
Figure  5.  Sytrura  sp. 

Figure  7.  Peridinium  frochoideum 
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Figure  B.  The  electronic  flash  adaptor. 

1.  Zeiss  external  light  collector. 

2.  Connecting  tube  and  flash-tube  holder. 

3.  I.eitz  multibiits-micro  flash  unit  in  place. 

4.  Leitx  Ortholux  illuminator. 


pcnnits  li^ht  to  p.iRS  tlinni^h  for  obsor' 
v.ition.  .okI  roflcct.s  the  Il.tsli  into  the 
optU'7l  sy.steni. 

Stnith  ,mil  Nev.il.i*  ilo.siiincil  a  v'or' 
satilo  lla.'^h-tlhmiiiiator  omployini'  a‘  fla.sh 
ttihi'  with  a  .small  (.Itsohartji’  ^ap.  The 
eotli'il  timjisti'ii  filament  of  a  low'voltano 
muro.seope  lamp  forms  an  imai»c  in  the 
sp.irk  ptovult's  adeqti.ito  ih 

Inmination  for  visual  work.  Althoiiyh 


this  unit-  IS  rurt  av.nlahlc  commercially, 
detailed  ifistructions  f(»r  constnictton 
are  t,Mven  ni  their  p.rper. 

Onr  system  was  desjyned  to  incorpo- 
r.ite  the  best  feattires  of  former  destyns 
in  a  ('arl  Zei.ss  jena  Lnmtpan  micro- 
scope  with  built-in  ilhimination.  This 
microscope  v'as  selecteil  because  it  has 
a  subst.ii'e  having;  a  triple  conden.ser 
turret  with  a  pancratic  .system,  .in  aphi- 


EXPLANATION  OF  PLATES 

Figures  1  &  4  were  taken  with  a  Zeiss  20X  N.A,  0.65  apochromatic  bright  field  objective  at  a 
total  original  magnification  of  300X.  Exposure  was  150  WS  (joules)  with  a  Leifz  neutral-dentity 
filter  No.  2.  Figures  2,  3,  &  7  were  taken  with  a  Zeiss  40X  N.A.  0.65  phase  objective  at  an  origi¬ 
nal  magnification  of  400X.  Exposure  was  300  WS.  Figure  5  was  taken  with  a  Zeiss  SOX  N.A. 
1.25  oil-immersion  phase  objective  at  a  total  original  magnification  of  630X.  Exposure  was 
300  WS.  Figure  6  was  taken  in  dark-field  illumination  with  a  Zeiss  60X  N.A.  1.0  oil-immersion 
apochromatic  objective  with  an  iris  diaphragm  at  a  total  original  magnification  of  300X. 
Exposure  was  300  WS. 


Figure.  9.  The  flash  unit  in  position  on  the  microscope. 


iiatic  1.40  N.A.  coiu.lciv'ior,  and  a  cardi- 
Old  daik'ticld  condenser.  The  rapid  and 
eonventent  change-over  trotn  bright- 
held  t») !  phavse-eontiast  or  dark-held  is 
ail  advantage.  In  addition,  polarization 
aeees.sorics  are  easily  added  to  the  op¬ 
tical  system. 

.  The  Leitz  Multiblitz  micro  electronic 
hash  vinit  vvas  selected  heeanse  it 
contains  an  evenly  ilhiminated,  flat, 
tra+isparent  discharge  tube  which  it 
properly  placed,  does  not  obstruct  the 
secondary  illumination.  Flash  durations, 

1  1,(M)0  id  a  .second,  are  delivered 
by  the  lower  unit  Neutral-density 
hlters  and  ■•  a  2-position  power  unit, 
capable  of  delivering  either  l.'iO  nr 
.too  \\'}5,  enable  the  us<'r  to  obtain  a. 
graded  ?eriL\s  of  hash  intensities. 

In  our  adapter  the  hash  unit  is  placed 
between,  the  Kohler  stop  ot  the  micro¬ 
scope  and  the  secondary  illuminator. 


Kohler  illumination  for  elitieal  obser¬ 
vation  is  possible  up  to  and  including 
the  moment  ot  exposure.  If  exposure.s 
are  made  at  1/125  see.  ,  or  faster,  the 
effect  ot  the  light  obtained  from  the 
secondary  illuminator  is  negligible,  (am- 
sequently,  adiustment  ot  background 
intensity  is  not  necessary  to  take  a 
picture. 

An  adapter  was  designed  (Fig.  S)  to 
accommodate  the  Leitz  Mviltibhtz  micro 
hash  tube.  It  consists  of  a  Zeiss  ex¬ 
ternal  light-eolleetor.  a  Leitz  .5(1-W  low- 
voltage  tVtholux  microscope  lamp,  and 
a  tube  connecting  both.  This  tube  is 
slotted  to  hold  the  flash  tube  and  has 
an  adjustable  stop  tor  centering.  The 
entire  unit  is  placed  in  the  ba.se  ot  the 
microscope  in  place  of  the  usual  lamp¬ 
holder. 

Figures  1-4  show  the  etfeetivejiess  of 
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llto  .tpparatiis  in  catcliinti  fa.st'inovinn 
flayollati's  on  a  tino'yfain  film.  All 
pl>oto)iraplis  won*  taken  with  Kodak 
I’anatomic'X  film,  and  developed  with 
either  F  R  X'22  or  Kodak  l)'7fi  and 
printed  on  Kodahromide  F'5  paper, 
(rood  exposures  ean  he  obtained  with 
hriyht  -  field,  phase 'Contrast,  polarized 
lifrht  or  dark'field.  Fxeellent  results 
have  been  obtained  with  daylight  color 
films. 


Itini.ltKiRAPMV 

1.  Trabfr.H  A.  />»>  AnuenJunK  Jer  {'.lehronm- 

hliitnetalt  in  Jrr  nalnrii  iiienit  halllifhrn.  I'loku 
mfiiiarphoKiRraphic.  Nanirw.  Rtlvh  •  141  147, 

19^2 

2.  I.imrtl.  A.  (  '  lileilmn  flaih  Ulnminatinn  for 
phoiomuronr,iphy.  Turmx  Nfwi  12:  H-12,  1944. 

1.  Michel.  K  'I  hr  me  of  the  efetlronit  ffaihfiKht 
in  fthotoniif  foKrofthr.  PhiitciRraphie  unc!  FciMchuos' 
4:  I  to  I  tH.  1941 

1.  Smich.  R  F.  aiul  Nevala.  I,  A  inriahle  output 
efeitronii  point  httht  lourie  lor  photomitroKr,iphy. 
,1.  Iliol  Phot  Acsik  24:  fil  Car,  1946. 


NOriCE 

Recently,  our  Insurance  Adniinistrators  the  Joseph  K.  Deiinis  (’oinpany- 
aciviseil  the  Insurance  C’ominittce  that  the  utulerwriters  of  our  Kroup  policies 
would  he  cancelled  ott  September  1st  uidess  we  could  secure  a  minimum  of  fifty 
additional  acceptable  applications  for  each  of  the  two  policies  within  a  few 
weeks.  The  membership  was  immediately  advised  by  mail. 

I  he  company  has  paid  losses  to  date  considerably  in  excess  of  premiums  and 
the  only  solution  is  greater  participation  <»n  the  part  of  our  members. 

Ihe  RI’A  Health,  Accident  and  Income  Insvirance  made  available  to  our 
members  and  their  associates  is  the  best  insurance  buy  today  and  the  ('ommittee 
IS  unable  to  understand  the  reluctance  of  RPA  members  to  take  advantaue  of 
this  low  cost  protection  which  was  made  available  after  a  lony  period  of  investiga' 
tion  and  nenotiation. 

This  protection  can  mean  a  great  deal  in  case  of  accident  or  illness  as  evi- 
denceil  by  the  unsolicited  letter  from  our  own  j,inc  during  her  recent  illness. 

Maria  Ikfnbi  ri..  Cfiairman 
Insurance  f Committee 


MKDICAL  PHOTOGRAPHER 

To  be  in  charge  of  all  photographic  work  for  the  School  of 
Veterinary  Science  and  Medicine.  Desire  man  with  experience 
in  all  phases  of  medical  photography.  Address  replys,  including 
personal  resume,  to  (Clerical  and  Service  Pefsonneh  Purdue  Uni¬ 
versity,  Lafayette,  Indiana. 


AM  A  Awards  For  Photography  1961 

.The  American  Medical  Associatum  at  its  llOth  annual  meeting  in 
New  York  City,  June  made  two  awards  for  photography 

that  appeared  in  the  Scientific  Exhibits. 

■  •  A  Certificate  of  Merit  was  awarded  to  Wendell  (l.  Congnch,  M.D., 
and  Mary  E.  I’lnkerton,  Eh. I).,  University  of  Texas  Medical  School, 
Cialveston,  Texas.  The  title  of  the  exhibit  was  “C\'ular  Fungus  In- 
fections”.  The  photographs  in  this  exhibit  consisted  of  H  x  10  inch 
color  transparencies  and  4x5  inch  color  prints.  The  transparencies 
were  elpsc'up  photos  of  the  human  eye,  photomicrographs,  photos  of 
culture  plates  and  tubes  and  copies  of  roentgenograms.  The  legends 
with  these  were  negative  transparencies.  The  color  prints  were  mount- 
ed  on  wall  panels  with  hand  lettered  legends.  The  large  main  heading 
was  a  negative  transparency  with  part  of  it  having  an  overlay  of  color. 
While  the  photography  was  not  done  by  professional  photographers 
the  general  quality  was  good  and  this  well  balanced  exhibit  made  very 
effective  use  of  photography  in  presenting  the  story. 

Honorable  Mention  was  awarded  to  Mr.  Ben  Morton,  medieal  pho¬ 
tographer.  Bowman-Ciray  School  of  Medicine,  Winston-Salem,  N.C. 
The  title  of  this  exhibit  was  “(Gastric  Cytology”  and  was  prepared  for 
J.  H.  Smith  Foushee,  M.D.,  Zclma  Kalnins,  M.D.,  Robert  E.  Morehead, 
M.D.,  Fritz  R.  Dixon,  M.D.,  and  Sidney  (iirsch,  M.D.  This  exhibit 
contained  two  large  center  panels  having  8  x  10  inch  color  transparen¬ 
cies  of  gross  specimens  and  microscopic  sections.  Side  panels  carried 
some  excellent  8x10  inch  color  prints  of  procedures.  The  material 
in  this  exhibit  was  well  organized  and  the  general  effect  was  pleasing 
to  the  eye. 

There  were  a  number  of  other  exhibits  that  contained  photographs 
of  good  quality  but  were  not  considered  for  awards  for  various  reasons. 
In  some  instances  it  was  not  possible  to  determine  the  name  of  the 
photographer  and  in  other  cases  the  photographs  consisted  only  of  a 
scries  of  photomicrographs  all  made  at  one  magnification.  While  these 
did  tell  a  story  they  did  not  demonstrate  the  versatile  use  of  photog¬ 
raphy,  that  appeared  in  the  award  winning  exhibits. 

.  The  jvidging  committee  members  consisting  of  Leonard  A.  julin. 
Chairman,  Thomas  J.  Liinnon  and  Eercy  W.  Brooks  viewed  382  ex¬ 
hibits  in  arriving  at  their  decision.  The  exhibits  this  year  contained 
•a  greater  number  of  photographs  than  last  year  but  also  fewer  phott)- 
.graphs  of  poor  quality.  Also  this  year  it  was  noted  that  more  exhibits 
carried  credit  notices  giving  the  names  of  the  medical  photographers 
and  medical '  illustrators  vvh<’ .had  prepared  the  exhibits.  Again  this 
year  it  was  noted  that  there  were  a  number  of  scientific  exhibits  that 
had  been  subsidized  by  drug  companies  and  had  been  prepared  by 
‘commercial  builders  of  display  exhibits. 

Leon.vrd  a.  Julin 
July  10,  1961 
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Transparencies  With 
Duplicating  Film 

jOMN  W  VK'r  rKR 

Chief  of  Medical  Photography,  Department  of 
NX'esferii  Pennsylvania  Hospital,  Pittslnirnh  24, 

An  increased  use  of  visual  aids  and  a 
partial  reorjranization  of  files  in  our 
medical  proj^irains  forced  us  to  duplicate 
many  33mm  color  transparencies  (Koda- 
chrome  Type  1). 

We  discovered  two  major  disadvati' 
tallies  in  commercial  duplicatinji  services. 
(1)  Frequently-used  transparencies 
would  he  out  of  circulation  for  two 
weeks  iir  more.  (2)  The  delay  is  j^reater 
and  the  cost  higher  if  changes  in  size 
(cropping),  color,  or  overall  density  is 
desired.  Furthermore,  the  results  vary 
considerably. 

Fortunately,  these  problems  have  been 
solved  foe  us  by  the  recent  introduction 
of  Ansco  No.  344  Color  Duplicating 
Film  which,  incidentally,  is  compatible 
with  the  standard  AnsccK'hrome  process¬ 
ing  kits.  This  film  has  excellent  ability 
to  reproduce  color,  density,  and  detail 
from  the  original  slide  and  affords  the 
possibility  of  salvaging  the  “imperfect” 
transparencies. 

The  Optical-Mechanical  Setup 

The  type  of  subject  matter  we  photo¬ 
graph  requires  optimum  reproduction  of 
detail.  Most  reproduction  sys.tems  use  a 
diffuse  light  source  which,  however,  re¬ 
sults  in  a  loss  of  detail.  The  increased 


Ansco  No.  544 


Pathol*)Ky 

Pennsylvania 

detail  afforded  by  condenser  enlargers 
suggests  that  a  condenser  type  light  sys" 
tern  be  used  in  the  design  of  duplicating 
equipment.  Experimentation  with  two 
light  sources  proved  that  the  condenser 
system  was  superior  in  the  preservation 
of  detail  (Figure  lA)  to  the  diffuse 
system  (Figure  IB). 

The  Leitz  Macro-dia  apparatus  was 
available  and  met  the  requirements  of  a 
condenser-type  light  source  (Figure  2). 
With  the  addition  of  a  Leitz  Macro¬ 
mirror-reflex  attachment,  the  objective 
lens  and  the  reflex  camera  can  be  moved 
freely  on  the  prismatic  bar,  thus  pro¬ 
viding  a  variety  of  magnifications.  With 
a  lOOmm  condenser  lens  and  a  lOOmm 
objective  lens,  a  magnification  range  of 
1:1  to  1 :4  is  possible.  This  represents  a 
practical  degree  of  enlargement. 

The  filter  pack,  including  neutral 
density  filters,  is  introduced  in  the  optical 
light  train  near  the  light-collecting  lenses 
(Figure  .3).  Slight  variations  in  the 
filter,  when  placed  near  the  light-collect¬ 
ing  lenses,  are  not  visible  in  the  fiKal 
plane;  therefore,  the  color-printing  (“C- 
P”)  filters  by  Kodak  are  acceptable. 

The  optical-mechanical  setup  allows 
accurate  centering,  precise  focusing,  and 
general  mechanical  convenience,  permit- 
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John  P.  Vetter 


Figure  lA,  IB.  Condenser  illumination  was  used  to  illuminate  the  slide  "A". 
Notice  the  increased  detail  as  compared  to  slide  "B"  which  received  diffused 
illumination.  When  projected,  the  comparison  becomes  more  significant. 
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Figure  lA,  IB.  Condenser  illumination  was  used  to  illuminate  the  slide  "A". 
Notice  the  increased  detail  as  compared  to  slide  "B"  which  received  diffused 
illumination.  When  projected,  the  comparison  becomes  more  significant. 
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ting  us  to  photograph  more  than  one 
shde  per  minute. 


ance  or  excessive  density  in  the  original 
can  he  corrected  with  very  satisfactory 
results. 

A  rather  simple  hut  satisfactory  meth- 
od  of  determining  the  proper  “C'P  " 
filter  or  neutral  density  filter  necessary 
to  correct  an  unsatisfactory  slide  is  by 
visual  comparison  with  a  normal  or 
“test”  slide.  Color  densities  will  he  found 
hy  viewing  and  applying  filters  to  a 
normal  slide  until  the  normal  slide 
matches  the  slide  to  he  corrected  in  both 
color  and  density.  These  densities  should 
he  subtracted  from  the  basic  filter  pack. 
An  alternate  method  is  the  application 
of  filters  to  the  imperfect  transparency, 


The  Filter  Pack  and  Exposure 

Our  basic  filter  pack  consists  of  a 
2B,  0.10  yellow,  and  a  0.20  magenta 
“C'P"  filters.  When  the  Leitz  low  volt¬ 
age  lamp  (LINID)  is  drawing  31/2  amps, 
this  filter  combination  will  give  us  almost 
perfect  color  reproduction.  It  is  obvious 
that  other  setups  may  require  a  different 
filter  pack,  but  at  least  this  represents 
a  starting  point.  You  can  arrive  at  the 
proper  combination  by  the  triaband- 
error  methcxl. 

Exposures  are  determined  by  measure¬ 
ment  of  light  at  the  ground  glass  (Figure 
4);  By  doing  this,  we  eliminate  all  ex¬ 
posure  factors  due  to:  (1)  the  lamp  out¬ 
put,  (2)  the  filter  pack,  (3)  the  objective 
lens  diaphragm,  and  (4)  the  bellows  ex¬ 
tension.  Measurements  are  taken  with  a 
clear  field,  i.e.,  no  slide  in  place. 

.  •  We  use  a  Photovolt  No.  320-M  pho¬ 
tometer.  The  probe-head  is  fitted  with 
an  S-4  phtitotube,  a  y^"  cone,  and  a  No. 
106‘  Wratten  filter.  Whth  a  1.0  neutral 
density  filter  in  the  filter  pack  and  a  read¬ 
ing  of  30  on  the  xlOOO  range,  a  proper 
exposure  will  be  of  a  half  second  dur¬ 
ation.  We  realize,  of  course,  that  this 
has  little  reference  value  to  anyone  else. 
A  Brockway  Director  meter  reading  20 
with  no  slide  or  photosphere  provides  a 
pnKtical  reference  point  (Figure  3).  It 
is  desirable  to  keep  the  exposure  dur- 
atUMV  constant.  Variations  of  illumination 
.’at  the  ground  glass  can  be  compensated 
by.  the  addition  .or  subtraction  of  neutral 
•density  filters  in  the  filter  pack. 


Correction , of  Imperfect  Original 
Tran.sparencies 

’  Because  of  the  inherent  characteristics 
in  this  duplicating  film,  pcxir  color  bal- 


Figure  2.  The  efficiency,  both  mechanical  and 
optical,  of  the  setup  permits  rapid  reproduction 
of  35mm  color  slides. 


I  . 


Reproduction  of  35mm  Color  Transparencies 
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Figure  3.  Schematic  of  basic  outfit;  other  setups  can  be  used  with  similar  optical  and  me¬ 
chanical  units. 


in  which  case  these  filter  densities  are 
added  to  the  filter  pack.  The  former 
method  is  more  desirable  since  it  removes 
densities  from  the  pack.  Excessive  filters 
may  pnxluce  unexpected  color  changes. 

Processing 

We  arrived  at  the  processing  times 
empirically  and  not  all  of  them  repre- 
sent  Ansco's  recommendations  (Table  I). 
But  the  prcKessing  solutions  and  the 


manipulation  of  them  are  conventional. 
However,  for  the  re^exposure  the  film 
must  he  unwound  and  placed  in  a  pan 
of  water  during  the  exposure.  After  the 
re-exposure,  the  film  is  again  wound  on 
the  developing  reel  and  pnxressing  con- 
tinues  normally.  When  the  film  is  dry, 
it  should  he  given  a  reverse  curl  and 
secured  hy  a  ruhher  hand  until  mounted. 
Variation  in  contrast  may  he  pnxJuced, 
if  desired,  hy  adjusting  the  prtKessing 
time  in  the  first  developer. 


John  P.  Vetter 
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.  "REPRODUCTION  OF  35MM  COLOR  TRANSPARENCIES 
WITH  ANSCO  #544  DUPLICATING  FILM" 

By  lohn  P.  Vetter 

TABLE  I 


Temp  680F  (20°  C) 

Agitate  15  sec.  each  minute 

1st* 

30  exp. 

Roll 

2nd*  3rd* 

30  exp.  30  exp. 

Roll  Roll. 

4  th* 

30  exp. 
Roll 

First  .Developer 

8  min. 

8V4  min.  8*2  min. 

8 ’^4  min. 

Short.  Stop  (Agitate  Continuously 
Hardener  First  Minute) 

2  min. 

4  min. 

Wash 

5  min. 

Re-Exposure 

6  min.  with 

#2  photoflood  at  4  feet 

Color  Developer 

12  min. 

12*2  min.  13*2  min. 

14*2  min. 

Short'  Stop  (Agitate  continuously 
Hardener  .  First  Minute) 

2  min. 

4  min. 

Wdsh 

4  min. 

Bleach 

8  min. 

Wash 

4  min. 

Fjxer  *  . 

4  min. 

Wash 

5  min. 

Stabilizing  Rinse 

S  min. 

■  Wosh 

5  min. 

Final  Rinse 

30  sec. 

‘Note:  Developer  time  variations 

are  for  1  pint  of  processing  solution. 
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Figure  4.  Light  is  measured  with  a  clear  field.  Figure  5.  Photometric  readings  can  be  made 
l.e.,  with  no  slide  on  the  focusing  stage.  with  an  incident  light  meter.  No  slide  or  pho¬ 


tosphere  is  used. 

Conclusion  solutions  is  conservatively  estimated  at 

five  cents  per  exposure. 

A  method  of  exposing  and  processinj^ 

Ansco  No.  544  Duplicating  Film  has  Acknowledgements 
been  described.  The  advantages  of  the  i  indebted  to  Dr.  Richard  G.  Mc' 
method  are  ( 1 )  excellent  detail  and  color  Manus,  Director  of  the  Department  of 
reproduction,  (2)  the  ability  to  com  pen-  Pathology,  not  only  for  the  assistance 
sate  for  ptnir  color  or  excessive  density,  in  preparing  this  paper,  but  also  for  his 
and  {5)  the  saving  of  time  and  money,  interest  in  and  encouragement  of  pho' 

Total  cost  ot  the  film  and  the  priKessing  tography,  which  made  this  paper  possible. 


f 


MEDICAL  AND  BIOLOGICAL 
ILLUSTRATION 


CONTENTS 
APRIL,  1961 

Some  Facies  in  the  Diseases  of  Childhood  .  Derek  Martin 

Medical  Photography  in  the  Nineteenth 

Century . .  .  .  Alison  Gernsheim 

A  Medical  Art  Department  ...  .  Freda  Wadsworth 

Some  Observations  on  the  Photography 

of  the  Diseased  Skin  .  Raymond  J.  Lunnon 

Surface-Contact  Microscopy;  Studies  in 

Cell  Movements  .  .  .  .  .  *  E.  J.  Ambrose  and 

P.  C.  T.  Jones 

Audi  Partem  Alteram. 

Equipment  and  Methods; 

Magnetic  Camera  Attachment  for  Cine-endoscopy. 

Combined  Developer-Fixer. 

Photosensitive  Balloon  for  the  Detection  of  Gastric  Carcinoma. 
"Artype”  Numerals,  Symbols  and  Alphabets. 

Ross  Microreader. 

.  Leica  Lens  Turret. 

V.  C.  Personal  Reader. 

Light  Measurement. 

A  Sound  Recording  Unit  for  16-mm.  Cameras. 


Annual  Subscription  $10.00 


Published  Quarterly  by  the 

BRITISH  MEDICAL  ASSOCIATION 
Tavistock  Square,  London,  England 

SEND  ORDERS  TO  MEDICAL  MARKET  RESEARCH  LTD.,  280  MADISON  AVENUE,  NEW  YORK  16,  N.Y. 


Journal  of  the  Biological  Photographic  Association  Vol.  29,  No.  3  August,  1961 

A  Practical  Motion  Picture  Stage  for 
Use  in  Recording  Behavior  in  Mice 


DAMKL  R.  KARNKLIA  I),V.M..  and  J.  RICHARD  I'HOMSON,  M.S, 

(’hemothcrnpy  Divisiun.  Southern  Research  Institute 
Hirniin^hani  5,  .Alahnnia 


Abstract:  An  inexpensive  motion  picture 
staj^e  IS  described  for  use  in  recording; 
K'hiivior  in  mice.  Special  construction 
features  prevent  escape  of  the  animals, 
but  at  the  same  time  permit  simultaneous, 
unobstructed  viewinji  of  the  subject 
animals,  a  label  describinji  the  subject 
material,  and  a  clock-face  showini;  time 
relationships. 

TN  studies  relating  to  pharmacoloj^y, 

toxicology,  and  psycholotjy,  motion 
pictures  are  often  a  valuable  means  of 
recording  the  behavior  of  experimental 
animals. 

In  order  to  satisfactorily  photojiiraph 
the  physical  reactions  of  mice  to  various 
druj^  treatments,  a  small  sta^e  was  need¬ 
ed  which  would  prevent  escape  of  the 
animals  but  at  the  same  time  permit  an 
unobstructed,  evenly-illuminated  side 
view  of  the  animals. 

A  sta^e  was  desired  which  would  per¬ 
mit  a  continuous  view,  unobstructed  by 
the  subject  animals,  of  a  clock-face,  to 
illustrate  time  relationships  as  well  as 
an  unobstructed  view  of  a  legible  label. 

These  requirements  were  fulfilled  by 
a  stage  w'hich  consisted  of  a  box  divided 
into  two  compartments,  one  side  for  the 
cliH-'k  and  label,  and  one  side  for  the 
animals  (Figure  1). 


The  front  portion  of  the  flixir  of  the 
animal  compartment  ((aimpartment  B) 
was  inclined  upward  at  an  angle  of  ap¬ 
proximately  forty  degrees,  the  same  angle 
from  which  the  eamera  was  operated 
above  the  horizontal.  This  inclined  por¬ 
tion  of  the  fl(M)r  prevented  the  animals 
from  climbing  forward  except  with  great 
difficulty;  but,  since  the  camera  was 
elevated  at  the  same  angle,  the  inclined 
portion  of  the  flinir  did  not  obstruct  the 
camera  view  of  the  animals.  The  sides 
and  rear  wall  of  the  animal  compart¬ 
ment  were  vertical  and  high  enough  to 
prevent  the  animals  from  escaping. 

An  inclined,  false  fliMir  perpendicular 
to  the  line  of  vision  of  the  camera  was 
built  into  the  other  compartment  (Com¬ 
partment  A).  This  allowed  an  undis- 
torted  view  of  the  label  and  cliKk-facc. 
The  clcK'k  was  recessed  so  that  the  clock- 
face  was  flush  with  the  false  fl(H>r  of  the 
compartment. 

The  stage  was  constructed  of  hard- 
board  at  a  nominal  cost  and  was  painted 
with  a  flat,  latex-base  paint. 

The  camera  was  fastened  to  a  folding, 
w(K)den  stand  (Figure  2)  which  kept  the 
camera  lens  (.\6mm  telephoto)  at  a  con¬ 
stant  distance  and  angle  in  relation  to  the 
stage.  With  this  apparatus,  plus  an  ap- 


*  Present  address:  Department  of  Physiology,  School  of  Veterinary  Nfedicine,  Auburn  University.  Auburn,  Alabama. 
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An  Application  of  rlic  Polaroid  Land 
Camera  in  Medical  Photography 

l;'l  tjr.Ni:  W.  KDDOK 

nriitulniriti  ol  Mi'diciit  PIxiioKi  iiplu 

Si.  1‘rlri’'*  t  Jfiu'i  111  Mo'i'iliil,  \r\v  fiMin«\\irk,  N’rW 


AnAP  rA  l'K'N  ol  the  Pol.iioid  I  .liul 
C.inuT.i  to  moot  tho  spooilio  nood.s 
m  tho  SniAiiV.d  Pathology  IVp.iitmont 
ol  St.  l\'toi‘.'<  (Jonoi.il  n».>,‘ipil..il  h.i.s  Ivon 
.in  .lOv'omphshinont  whioh  wo  tool  oonld 
(vnolit  othor.s,  p.ii tioul.irlv  .muo  tho  iin 
piovi.vituMi  i.>«  I'oth  simplo  .nul  inox* 
ponsivo. 

l.fopin(;;  to  .ihow  tho  .ulv.mt.i>.;o.«i  ol  tho 
PoI.iumM  L.nul  C-.nnoi.i  in  .i  lV|virtinont 
ol  Modio.il  Photom.iphy.  I  .im  pro.n  nt 
inv:  *Mir  .ul.ipt.itioii  .IS  it  .ipphos  .spool 
lio.illy  tti  thO;  photovji.iphy  ol  .1  snrt'io.il 
j^voimon. 

,M.inv  .utiolos  hvivo  Ivon  wntton  .iKuit 
tho  u.v  ol  tho  Pol.inuvl  in  v.iiiou.s  .iroas 
pi ■^’'iK'toiir.iphy.  Howovoi.  httlo  h.ts  Ivon 
wntton.. oonoorning  modio.il  photoyti.iphy 
..witli  tho  Pol.iroul. 

Pv  pnroh.isni);  .1  smiido  .nul  inoxpon* 
SI  VO  .itt.iolimont  wo  li.ivo  in.ido  this  o.imor.i 
’  .111  impAirt.int  part  ol  onr  snr^io.il  spoOi 
moil  report  Wo  liiid  th.it  tlio  old  .id.iy[0. 

pioturo  IS  worth  .1  tlunis.iiul  words' 
IS  vorv  tnio,  hut  .1  plioto^r.iph  oouplod 
with  .1  wrjttoir  oKsorv.ition  or  ilosorip- 
tion  is  wviith  Ovon  moro. 

The  inolu.sioiv  of  .i  photo^r.iph  om  tlu* 
swrgio.il  ro|-Hirt  is  of  v:ro.it  .issist.inoo  to 
tho  suryjoon  whon  ho  ro..ids  tho  p.i.tholo- 
^isfs  toport'.  Tho  gross  surjiio.il  ropA>rts 
in  this  luvspit.il  .iro  diot.itod  on  tho  s-uno 
■\l.iy  th.it  tho  survjory  is  porformoJ.  Tho 
wntton  rx'iuirt  is  ro.idy  tho;  followinii 


d.iy.  This  w.is  tho  ro.ison  lor  omploynio 
tho  Pol.iroul,  It  is  simph',  ooiivoniont, 
timo  s.iviiifi,  .ind  inoxjvnsivo  to  opo.r.ito 
I’llOuro  I  shows  tho  Pol.iroul  Moilol 
.itt.iohmonts.  Pol.ip.ni  2<H»  lihii,  .itul  tlio 
W’o.slon  III  mott'r.  Ilio  .iooo,s,soiy  is  tho 
( JI0.SO  up  I  ons  kit  No.  .'40.  This  uioludos 
tho  t  L.  }  -.  and  }  ."(  loirsos,  whioh 
.110  usod  .sop.ir.itoly  or  toiiothoi  to  oht.nn 
tho  ilosiiotl  rosiilts. .  A  loll  up  rulor  is 
p.irt  of  this  kit.  It  IS  iLsoil  to  mo.isuro 
tho  suo  ill  tho  spooimon  .nul  it  is  .ilso 
u.sod  111  loousiiin  on  tho  spooimon.  I'lio 
film  u.soi.1  (s  tho  Piil.ip.in  200.  whioh  wo 
liiul  ulo.il  lot  our  situ.ition.  I'lio  illiimi' 
n.itlon  IS  piiKluood  hy  two.  No.  L  photo 
IKhkI  hullvs.  A  WVston  111  motor  is  usod 
til  i.lotormino  oxposuro.  Tho  m.iximum 
.uv.i  ill  tho  copy  llold  IS  olovon  iiiohos  hy 
llltoon  inohos.  T'lit.s  .iro.i  is  OiiVorod  hy  .1 
shoot  iif  i.|U.irtor'inoh  olc.ir  ^l.iss  undor 
whioh  thoro  is  .1  hluo  liold.  d'lvo  st.nul 
iiii  which  tho  o.uiior.i  us  r.n,Si\l  .iiul  hiwor' 
od  is  thirty'iiino  inohos  hi>»h. 

I'lviuro  2.1  and  Fij^iiro  2h  .no  surjiUMl 
Piil.iiiiid  with  tho  alMiyo'iiiontiiinod  at- 
t.iolimont..  Fi|.i.  2.i  is  a  oliiso-up  iif  .1  .soo' 
tiiiii  of  transvorso  Oiiliiii  sluiwin^  o.iroi* 
iii  1111.1 .  Fg.  :b  is  .1  olosO'Up  ill  o.iroinoma 
of  tho  rootum. 

Tho  iiiothiKl  ol  ro.iohiiTii  tho  oiuroot 
oxpiisuro  IS  simplo.  Tho  iivorho.id  h^^hts 
aro  turiiod  iUit  and  tho  No.  1  phiitiifliXKl 
likihts  aro  turnod  iin.  Tho  oxposuro  motor 
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riu»in*  Sin.  •  Polmolri  photo  oi  I'oicloomo  ol 
lmniv¥iii»' Colon. 


rtgui*  2b.  Point  old  photo  nhowinq  Cnrclnomn 
ot  th»  RtKitim. 


ts  sot  at  .lit  A.S  .'K.  of  a  toavlitt^  is 
ntaJo  t'H  tlu'  spootntoit,  ain.1  tl\o 
valvio  wtll  appear  ut  tiro  l\tlatot\.l  wtitvlow 
td  the  W’o.Mt'n  III  nu'loi.  The  opomitv* 
will  iisviallv  Ix'  K't.wooit  anv.1  .*«.  Tito 


spoi  niion't  pltotot»t aplioil  woit*  all  lakon 
at  an  opoiinrn  ol  I,. 

It)  po.«iiliottmi’  llio  .ipooimon  inuJoi  I.lto 
vaitioia,  llu*  pltoio^l.ipitoi  lookt  llll.•ol!^l) 
fitt'  vtowlimlot,  W’lton  tlio  .«tottio.ii  ol  tho 
.■tpOOIIltOll  wllioll  ts  to  I'O  l.lkoi)  .ippo.llS 
III  (lio  ooiih't  ai;ul  t(*  lltt*  I  oat  ol  tlio  limlot . 
tlio  .'»pouinoii  IS  It)  po.miton  to  Iv  photo 
litaphovl.  . 

Allot  tho  posHtoitiitj'  ,iinl  lootishtif  ,rmJ 
soiling  td  tho  ihaphta^m  aio  i DHtplolnL 
tin'  *»)ilv  thmii  loll  IS  iho  oxposiiio,  loti 
sovoiuls  allot  iho  ONposiiio  is  in.iilo  iho 
piiiil  IS  lonntvoiJ.  aiul  ooaiod  \\V  now 
have  a  lixovl.  inia^o  tif  whal  oiii  spoi  iinon 
Us'ki'd  hko.  Ii  is  noloil  that  in  this  piooo.s,s 
wo  dt.»  not  nooil  a  (.laikithun  oi  dovolop- 
mu  lank;  or  any.ol  iho  .olhor  pnK'o.ssnii' 
paiaphornaha. 

oonohismn,  this  .sol  up  has  Ivon  .i 
laKii  .iiul  inonoy  s.ivin^  invostinonl .  Il 
tdlor.s  ,1  ntoro  oontplolo  .sni>;iVal  roooul. 

riio  jMtVtxhiro  oonUl  Iv  vory  trsolnl 
not  onl\  III  it  Paiholo).;y  iVpailinonI 
siioh  as  tnirs,  hiil  also  in  olhor  aroas  ut 
tho  hospital  whoro  an  insl.inl  pholo)»raph 
would  Ix'  yahiahlo. 

A*  KNOW  I  I  IHil  MOMS 

IXtUtoul  I  mul  ( 

(  mnl'iitlio'.  hii^rlii 

Itiioirom..  lmor|M»tmr»l. 

\VrM\>n  lioiniinriiM 
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'rime  l/.ipse  (jiicmatogniphy  as  a 
Mctliocl  of  Stinlying  Animal  Ikliavior 
and  Ration  Preferences' 


LOUIS  A.  l•/\(’'|■o^  ANi.  DAMON  V.  (  A  I  RON  '  ' 


liilMtiliK lion  (inil  Pnr|)«*Hr 

IN  .IHMN  u|  si'it'iitilii  fiulf.ivor 
'  .intin.il.<«  ,m'  l|i*'  rxpn iiiu'nliil  P.im*, 
many  ol  (lit'  v luivt'iil lonal  •liul  tr.it.li(foii.il 
mt'duKli  til  invi'Htip.ilioiix  may  not  U* 
provitliiHj;  v.iliit  and  it'liaPly  t.oin  IniioirM. 
Mn.i may  Iv  Inu'  In'iansV  (Iu'hi’  niftluKU 
do  not  otiiHidt'i'  pat.nni'tt't(»  a<i.st k  i.ili'd 
willi  p.it(t'»n«  ami  mannrr.H  of  I'fliavior. 

I  Ilf  iitvfNtinatioiiH  df.ifnl'f.il  lififiij 

imiu'atf  dial  notm.il  I'f li.ivioi.il  v.ni.itioiiH 
.imonv:  nidividn.il  .nimi.il.x  m.iy  v^tr.idy 
iiillnfiiff  dif  f xpf I mifiit.il  ifHnlt.x.  rivfii 
with  r.imlomiz.il ion  ii'f linu|nf.<<  and  ^pf 
fi.iluftl  f  xpf  I  iiiif  iH.il  ilf.ii^iix,  (Ilf  fiiiy- 
m.is  K'f.niif  fvulfiil  foiiff 0111114  insi  wli.K 
>'0111114  pi)4,'<  living  nmlcr  f xpfomfiil.il 
foiididon.H  do  wlifii  lfl(  (o  (lu'ir  iiwn 
dfviffs  wlifti  i.iliiin  prflftfiiffx  fxi.?!  .i.x 
(Ilf  pnm.ny  f x|>f nnif nl.il  folfrion:  Dtx'.x 
dif  .ivfr.ii4f  i.idon  fon.snmpdoii  pfr  day 
or  pfr  jMMi  rf.illy  .rfprf.Hi'nl  tlif  prelVr- 
fiu'f  for  oiif  f.idoii?  ( )r,  .irf  .i  xm.ill  Ir.if' 


don  oi  (hf  pii4«t  III  d)f  pfii  rfxpoiixihlf 
lor  wli.il  .ippf.iiA  Iti  Im*  a  ^i|4iiilu ant  diL 
ffri'iin' of  r.idtiii  i omminpdoii? 

riifHo  .111(1  •xiuii.I.n  ipifxlioiix  liflpcd 
dffiiif  dif'  pmpiHf  of  dirx  .xdidy  whith 
w.ix;  To  iiivfxd^.itf  hy  iiic.iiih  of  .i  (iiiu* 
l.ipHf  ciilfmatoirr.ipliif  (filinuinf  (lie  niii' 
formidfx  and  pfcnli.iridfs  of  h.ihy  jn'n 
Ih'Imvioi'  padenix  lli.il  corrfl.ili:  willi 
(lifir  iiil.ikf  (if  fffd  .irul/or  prcffroncT 
for  dillfifiil  Iffdx. 

I’rorrcinrf 

Two  Hf(x  of  (WO  (u'lm  (if  yo(iiii4  piyx 
wftf  tiMK*  l.i|rsf  ('iiifm.ito|t4r.iplii(. .illy  rf' 
forded  .i(  dlflfrciil  d.ilf.x,  diflcrfiil  .ii4fx. 
with  diflerfiil  pen  .xin'.x  ,md  with  differ' 
fill  |)fii  popnl.ifionx  per  mill  are.i.  Piiinre 
I  illn.Hlratf.x  (iiif  xrt  (if  (he  pens  of  pi|4n, 
iinmU'O'd  7  .ind  H,  (li.it  wa.x  rcforded 
ctiifm.i(oi4r.iphically.  I'-acli  pen  cont.iiiieil 
4  pi)4x,  ell'll!  Wffk.x  oKl,  I li.it  li.id  Ix'cn 
weaned  at  die  a  i'f  of  two  weeks.  Two 


I  li  Ml  till!  I  No.  .1  lOri't  Ilf  ilir  AKtii  iililiriil  iiii)l  llomr  luonumit*  l(x|irriinrrif  Sixiion,  Amrx.  Iowa  I'rojro 

No.  ')fiH  A<  low.  '('hr  woilt  fr|Mift.ril  wax  |>ar(iallv  xupporictl  by  a  Rrani  iti  aiil  by  (be  I'lavor  (  orp<iraiion  of 
Ainrtii a.  (  bit aito,  lllihoiy. 

vl  oiiix  A  I'aoo,  Ak  ami  llonir  l‘a  l'i|i.  .Sta.  I’boioKrapbit  l  ab.,  Iowa  Srair  dnivcroiy,  Amex.  Iowa. 
lOamon  V  (  airoii.  Waliiiil  Cirtivr  I’okIiiox  (.o.,  Im  .,  Adaniii,  Iowa  I'orinrriy  Aoiiiial  fluxbamiry  I Vparirnfiit. 
Iowa  State  dnivrrxity,  Attxrx,  Iowa 

x'I'lir  axitbotx  K'‘>tcf>illy  athtiowIrtlKC  the  axxixtatitr  i)f  I'tanOx  J)ia/  in  (tM.rtlitiatitiR  vanoux  pbaxex  of  tbrxe  xtutiicx 
M'br  flavtttrd  .rattotix  iixrd  .  in  tbrxr  rxt>rritnrfitx  wrtr  prrpatrd  by  aililiirR  to  a  baxal  ration  xptxilirtl  amountx  of 
xyti'tbrtix'  ami  or  natntal  flavor  vMirtrx  (otiibinrd  to  xitnidate  <ir  prodmr  individual  flavorx  < ba/at trrixtic  of 
«>w  X  milk,  aramrl,  and  a  xwcrtrniiiK  aRrnt  Tbrxr  flavor  additivrx  wrrr  xupplirti  tbroiiRh  the  (outtrxy  of 
tbr  I'Tavor  (  orporainm  of  Amernaj  (  liioiRo,  lllinoix. 

"I'lir  Rrilriii  rffrxi  of  irrailiation  of  xwinr.  Itilxlaml  Farinj  Iowa  Stair  dniv.,  AmrX,  Iowa.,  f.otitraci  ATf  ll-l  )• 
707,  from  (f,  S.  Atomir  I'.iirruy  (  oromixxion. 
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I'lqut*  1.  On*  of  th»»  p#nii  Ihot  win#  r»»widin4  by  Ihp  limp  loppp  cinpmnioqtophir  iP«  hiU<pip 
la  ahown  ’  Idpnillicoilon  alqMa  dppUilnq  pxpptlmPHi  mimbpt,  dotP,  ood  ppn  numl'lpta  wpip 
oitocKpd.  to  )>pna.  Alain,  n  cU>rk  woa  altontpd  within  Ihp  mmpici  vipw  in  Inrilitr.lp  nkcoidiiiq 
(hp_.pxqci  timp  thol  j'Pttoln  l>phovionil  pvpnia  orr\inp»l. 

oivuV  rations,  oivc  I'.is.il  .uiJ  *ni»' ll.ivot  .iH»'t.  (Ins  o.iilii'r  stiuly  will  Iv  u'loin'vl 
•ot.!,'  wviA'  pl.icovi  in  sop.ti.iti*  l.l|■'^'ll^l  to  .IS  I' \poi niu'iit  At  a  laloi  rlato. 

••ll^^l^:t.s  in  oacli  prn.  I'lio  plaw'inont  ol.  tiu'  avtivity  witlnn  (wo  pons  oontainiin; 

llu\sv'  lov\li'rs  was  intcrvltani’ovl  vvilliin  .S  pi^.s  o.ioli  w.is  iwoivloil  in  a  snmlai 

(lio  pojis  at  appioMiuatolv  24  lioni  in  wav  to  those  ivooiv.K'kl  id  I'vpiMinuMit 

torv,ils.  riiv'  tcovloi's  vviMV  Wv'ii,;lu'v.l  at  VdS  oxvi'pt  lof  the  lollowini;  (litloH'iuvs: 

woyklv  intoivals.,  rin'  pons  vvoiv  illnini  1  lu'sx'  pons  .ivoranov,!  (wioo  tho  si;o  ol 

. natov.1  24  honis  a  ilav  with  loni.  w.itt  thoso  pist  vlo.s*.'i ihoil  aiul  aio  ilhistiatoil 

ivtlootor  lamps  looatovi  si\  loot  ahovo  m  I'ltiviio  T  host'  pons  woio  timo  lapse 

tlw.lloor  Klontilioation  ta>;s  Jopiotiiii:  oinoinatoi;i.iphot.l  siin:ly.  in  an  .iltoinat' 

•ovponniont  mimlvr.  vlato  aiul  pen  luim  mtl  lashion.  l•ovll  vl.iys  wore  iooi.iivlo(,l 

.Ivr  wore  attaoho*.!  to  (ho  pons  .X  olook  liom  oaoh  pen.  Tw»»  ol  tho.so  \lays  per 

was  plaooJ  in  oamoia  view  to  laoihtato  pon  wore  rocon.lorl  at  tho  hoyinninv:  ol 

■  vk'tVrminiiii’  the.  wav  t  time  (hat  anv  the  oxpotimont.  aiul  the  ioinainin>:  lo* 

siiiiiiitioant  roooivlovi  event  iHonnovI  T'ho  ooi\hni;s  wore  inavio  .ipproxiinatoly 

■  aotivUios  ■  c'l  thoso  piys-  wove  oinoma  throe  xvooks  later  immoxhatoly  prnn  to 

•  tvii^raphioallv  ivvotvlovl  ior  ihioo  aiul  tho  toruiinatuVn  ol  (ho  oxporiniont.  Tho 

iMuphall  vIavs.  The  (loot  plan  t>l  Pens  (wo  looxlers  within  oaoh  ol  tho  two 

7  anil  S  is  shown  in  Fiyuro  2.  Hoio*  jvns,  iuinihoro».l  .V  .md  4.  wore  plaoovl 
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2.  Pi>mh.  7  ritid  H,  In  tixpnrItnAnI  9Ril, 
wprn  Idtn  mil  nn  llliinltdlatl.  Th«  poHlIlon  nl 
Ihn  Ifoilnrn  within  wdrh  ppii  wd*  intnrchdnqixl 
ildlly. 


i'(|iii(li«t..itit  itiitii  till'  w.iirr  li.iUMt4. 

in  I’m  \  I'l itil.iiiii'd  .1  li.ix.il  ni' 
fnni  .111(1  wcM*  l.iln-lid  no  fti.if  |»i(»|irr 
idmlity  Wiin  ,ilw,iyn  kiniwn.  'I  wn  tliflfi' 
i'lil  i.ilionn,  (iiir  li.in.il  ,iml  one  ll.iyorcd 
nniiil.ll  Id  lliunr  (l.iviJird  t.ilturin  imrd 
in  I'.xpi’i  iincnr  wrn?  pl.n  ctj  in 

nrp,M,iic  l.dicicd  l»M‘dcrn  in  I’fii  4,  All 
llii;  (crdi'rn  w.rrr  vvclljlh’d  .ind  llirir 
pl.u  rin(*nt  w.m  mien  li.int^i’d  witinn  llie 
penn  ,11.  24dnnir  inletv/.iU.  I’liln  I, liter 
expetnneni  in  idenlified  .in  J'yxpernrn;nl 

M<»ie  recently,  Iwn  clipn  i.tl  tune  l.ipni; 
(dm  were  ninri  .it  .nmllier  nilc  oC  expert' 
ineiii.d  tnventiy.ilnnin  invdlvniy  yoniu^ 
piU"."  T'liene  deph.l  ( I )  .i  f.irrowing 
ncene  .nid  (2)  nirmnii^  li.ihitn.uf  iwu- 
week  Olid  pii^n. 

|•lv;wte  4  ilinnir. lien  the  t.imer.i  ennip' 
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Flqure  3.  The  i«>ed«rB  wore  placed  equidlntant  Irom  Iho  water  lountn  in  Experiment  1032. 
AIno,  the  dimenaionii  oi  the  pens  used  In  Exportmenl  1032  were  larger  than  the  penn  used  in 
Experiment  968. 


l.oiiln  A.  Fnrto  ond  tVimoii  V.  Ccdtnti 


inoi\t  visixl  to  tlu'so  stiklirs.  Mu* 

v'.unoia  was  .«  K».Kl.»k  Cawc  S|Hvt.»l  11 
oqmpjvd  with  .1  2<''0  hn't  iu.iij;.’uiiU'  .iihI 
.  1  .'nun  I  1  I'li^oot  wuK'  au^K'  Ions. 
.Tho  oanuM.i  vlnvv'  w.is  c-spovi.illv  ».losii:tu\l 
.ukl  Inult  lor  tin's  apphoation  A  l.oktia. 
nuKlol  TM  S.  intorval  tnnor  iukI  an 
.Avjastat  time  Jolay  tvlay\  Ivpo  N1  r' 
K>X>.  wore  usovl:  to  actuate  a  pulse  to 
operate  the  camera  and  maintain  a  select 
.ed  time  interval  Ivtwcen  .sinyle  fraiuv' 
.rxpivsures.  The  time  lapse  technique  was 
u.sv'd  to  conserve  film  and  also  to  coin 
deiT.«c  the  piyis'  actions  into  a  relatively 


small  1tlm  unit  th.it  would  Iv  easy  to 
.in.ilyze. 

Uelore  st.irtini;  Txpi'iiment  the 

piys  were  olxserveil  vj.su.illy  to  find  out 
how  loni;  It  t<Hik  them  to  e.it  .iikI  drink 
It  w.is  ohsorveil  th.it  when  .1  piy  went 
to  .1  feeder,  he  usually  rem.iiiuxl  there 
for  .It  least  I.'  to  20  .seconds.  By  cinem.n 
toyraphic.illy  nvordiny  sliijhtly  .  faster 
th.iii  tins  1.'  to  20  st'conds.  it  was  a.ssuiiu\l 
th.it  the  camera  would  K'  .iMe  to  record 
practically  every  movement  the  pij^s 
m.ide  during  a  24'hour  perioel.  Uxpo- 
sures,  therefore,  were  m.ide  at  intervals 


riqvifp  Timp  Inpnp  ram«r«i  is  nhown  in  oppiutinq  poslHun  The  upprlot  compia  dtlvp  cnid 
thp  n«50ciulpd  l.pkiia.  modpf  TM  B,  IntPivol  timpt  nnd  Aqnutnt  limp  dpfoy  tplny,  typp  NP.T- 
i6.Q;,  Ote  vlsihlp. 
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riqur#  5.  Th#  doln  ob«#rv#H  from  lh«  pto- 
|#rl#<l  film  won  ItfinucrlbeH  to  o  lonq  #h«#t  ol 
qtciph  pcip#t  to  Idcllltrit#  #IIU'l#nt  ntioly#ln. 


Ill  rvoiy  12  sriiiiKU  Itt  flits  w.iy,  .t  24- 
Imtir  iliiy.  w.is  c(iiitlinsr<;|  iiitu  .slij^lilly 
Hvi'f  mtiiiili'H  III  MiiriM.il  priiirc  I  loll  fttiM', 
;.Mul  .ilitiosi  2(10  (rfl  III  lOtiiHi  I'l.isim.iM' 
l  ii'X  ni'i.'.ilivi'  lilin  w.is  imcd  piT  il.iy.fu 
riintil  flu*  .11  liiiiis  III  fill'  yiiiit|.i;  ptys. 

(  I|H'  inmliliiiii  III  I'lxpiTmiftils  0.riK  .iiuJ 
Hi.^2  tiivnlvril  K'liiii'.ilifr  fti  ijnifily  I'iti  li 
pill  tiiiiii  llu“  lilin  wlu'ti  tr  W.is  prii)rrU’il. 
In  r.xprtitiH'iil  OPK  flicrr  w.tx  inii'  xpnf'' 
Ifil  pur  .m.il  llitn*  wliili'  iittrs  in  null  prti. 
I  lu’  spiiftinl  pt^r  in  r.tcli  pni  li.inlcf  r.isily 
Im’  ulrtililird.  Hy  jn;rrkii,nr  d.irk  stripes 
witli  •,i' in,iikintj  i  r.iyun  mi  tlir  li.tcks  (if 
till*  two  wliifo  flit's  in  I'.uli  p»’M,  lii  nh' 


Figure  6.  The  activities  ol  the  pigs  were  coded  and  tabulated  in  this  manner  so  that  be 
havloial  patterns  could  be  analysed  and  compared. 


,  •  Tiqur#  7.  A  recorder  was  designed  and  budt  to  permit  more  accurate  and  more  rapid 

,  ,  "tabulation  ol  the  data  derived  ttom  the  projected  film. 
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■vtously  cotUrastiitj^  ways,  it  was  |v>ssiMo 
to  prevent  the  prohleiti  of  mi.'Uaken 
tdetuity  wheti  the  films  were  analysed. 

•  This  markinji  technique  was  nuKlitied 
shjjhtl)’  to  tnark  the  five  white  ptys  in 
each  pen  in  Iixpenment  1032. 

An  iiitpoltant  part  of  this  study  was 
to  keep  a  cliK'k  in  camera  ranye  so  that 
‘  the- exact  time  each  event  oevurred  eould 
vly  determined.  It  was  desired  to  confirm 
the'hypt>thesis  that  tho,se  people  attend- 
,tntl  the  pi|j;s  itnd  cleanintj  the  pens  would 
Vflvise  the  animals  to  Ix'have  differently, 
thi  this  basis,  all  the  watehes  of  thesi' 

•  pe’ople  attendinii  or  working  around  the 
pfjis  were  synchronised  with  this  chxk, 
and  the  limes  of  arrival  and  departure 


Louis  A.  Facto  ,  and  Damon  V.  Catron 

hy  these  people  from  the  Innldinij  in 
which  these  investigations  were  con¬ 
ducted  were  rectirded  on  a  chart. 

After  the  film  had  K'en  proee.ssed* 
data  derived  from  the  film  by  a' team  of 
ciiiht  people  viewinn  it,  w'ere  tninscnbed 
to  a  piece  of  jiraph  paper  as  illustrated 
in  Ffj^ure  A  Bell  attd  Howell  time 
and  motion  study,  model  173  BO, mo¬ 
tion  picture  projector  was  used  to  facili¬ 
tate  accurate  ilotection  and  time  of  each 
animars  actions.  To  traUvSeribe  oiuyday's 
film  representing  Experiment  DOS  re¬ 
quired  aK Hit  three  to  four  hoiirs'  vvoik 
by  the  team.  Films  repre.sent  11114  three 
and  one-half  days  were  tabulated  in 
tin’s  way. 


Figure  8.  The  recorder  was  synchronised  with  the  projected  film  by  selsyn  driv(&s.  One 
hundred  and  one  channels  were  available  for  simultaneous  recording. 
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Figure  9.  The  average  time  awake  during 
different  periods  of  the  day  for  pigk  of  dif¬ 
ferent  ages,  3.5  and  6.5  weeks,  as  tabulated 
from  Experiment  1032. 


By  indicatitrjr  the  antmars  itetivitics 
as  shdwti  Ml  Figure  6,  it  was  possible  to 
compare  the  activities  of  individual  pijrs, 
compare  the  behavior  patterns  between 


pens  or  .study  tho,se  patterns  occurring' 
in  Iroth  petis  simultaneously.  The  lony 
line  i^oinji  down  the  center  under  each 
pin  identification  indicates  that  they 
were  sleepiiijr  or  re.stinjr.  The  dots  to 
the  left  regard  drinkinjr  activities,  and 
th(.).se  to  the  ri|rht  represent  visits  to 
either  the  ba.sal  or  the  flavored  rations. 

To  tabulate  the  results  of  Experiment 
10.^2,  ihvolviujr  eijrht  days  of  film,  by 
the  aKive  mentioned  approach  would 
liave  been  too  time  con.sumin>r.  Al.so,  it 
was  desired  to  account  iar  12  different 
behavior  activities  as  compared  with  the 
6  previously  tabulated  with  reference  to 
Experiment  968. 

•Fij^ure  -7  shows  the  synchror>ized  re' 
ctirdcr  that  was  designed  and  built  to  be 
coupled  to  a  motion  picture  projector. 


t 
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The  }ir;tph  paper  in  the  recorder  was 
synchronized  at  all  times  with  the  film 
while  the  film  was  heinji  projected  and 
attalyzed.  The  projector,  a  Revere  model 
•4S.'l6  projector,  was.mixJificd  to  provide, 
in  addition- to',  an  adjustable  “fast*'  for- 


\Vard  travel,  a  "“slow'’  forward  and  re- 
verse  travel  rangitijj  fmm  Vz  ^  second 
viewing  time  per  frame.  The  data  were 
traivscrihed  to  the  electric  writing  graph 
paper^  in  .the  recorder  by  means  of  cod* 
ed*  buttons  •.’on  switch  panels  obtained 
from ‘obsolete  juke  boxes. 


•  A  closc'up  of  the  recorder  as  illustrat- 
■•ed  in  Figure  S  reveals  that  a  total  of  101 
separate  channels  were  available  tor 
simultaiieiHis  recording.  The  use  of  this 
recorder  reduced  the  tabulating  time  to 
.iipproximately  1  hour  per  2  4  hour  re- 
vording. 


'Results 

(.Inc  of  the  findings  was  that  the 
•anifpaLs  visited  the  feeders  more  in  the 
.daytime  than  at  night.  This  was  Ix'cause 
they  appeared  to  Ix'  oriented  to  a  24' 
hour  day  even  though  the  artificial  illumi' 
nation  of  the'ir  pens  was  con.stant.  That 
jis,”  They  •were  awake  more  in  the  day- 
•time’ than  at  night  Figure  U  depicts  the 
-fwakc  periixls  of  young  pigs  of  two  dif' 
ferent  age  groups  as  obtained  from  the 
data  representing  Experiment  1032.  It 
is  infe’rcsting  to  note  that  there  was  a 
.tendency  for  the  3. .‘'•week-old  pigs  to 
be.  awake  more  from  7  p.m.  t(>  1  a.m. 
than.’:' when  they  reached  the  age  of  ('..“i 
weeks  of  age.  Also,  as  these  young  pigs 
..grew  ’older,  they  appeared  to  be  awake 
for  Umger  pcruxls  of  time  during  the 
7  a.m.  to  l  p.m.  period  of  the  day.  Too, 
these  pigs  spent  most  of  their  time  sleep¬ 
ing,  or  at  least  resting,  day  and  night. 
It  was.  calculated  that  8.5^7  of  their  day 
.was  consumed  in  this  manner,  and  that 


each  pig  or  group  of  pigs  had  preferred 
places  in  the  pen  where  they  slept. 

It  was  noticed  that  there  was  a  j'refer- 
ence  for  the  flavored  ration  over  the  basal 
ration  when  the  data  for  Experiment  U68 
were  tabulated.  This  tabulation  did  not 
verify  other  aspects  of  Experiment  ‘>68 
as  a  whole.  However,  when  the  tabula¬ 
tion  of  visits  to  the  feeders  was  re¬ 
grouped  on  the  basis  of  which  feeders 
were  closest  to  the  water,  see  Figure  2, 
it  was  noticed  that  the  feeders  which 
were  closest  to  the  water  were  those  most 
frequently  visited  by  a  wide  margin  — 
regardless  of  which  rations  they  contain¬ 
ed.  It  was  not,  hi'wever,  determined 
whethtr  or  not  this  asSsociation  was  es¬ 
tablished  by  any  preference  associatii'ii 
earlier  in  the  experiment. 

In  Experiment  1032,  as  mentioned 
earlier,  the  feeders  were  purposely  placed 
in  the.  pens  in  such  a  way  that  the 
feeders  were  equidistant  from  the  wa¬ 
ter,  as  is  indicated  in  Figure  3.  This  was 
done  in  order  to  investigate  effect  of 
ration  flavc'r  when  the  “closeness  to  wa¬ 
ter"  bias  was  removed.  The  feeders 
in  Pen  3  contained  only  a  basal  ration 
in  order  to  check  the  possibility  that 
other  factors  affected  the  manners  in 
which  rations  were  consumed.  When 
Experiment  1032  w;is  analyzed,  it  was 
found  that  visits  to  the  feeders,  when 
compounded  for  both  pens,  did  not 
completely  verify  the  expected  result. 
In  short,  the  analysis  simply  indicated 
that  even  modified  current  techniques 
used  to  determine  feed  preferences  may 
be  somewhat  amiss.  Nevertheless,  when 
the  acceptable  data  were  analyzed,  two 
facts  were  evident. 

1.  It  was  calculated  that  the  feed  con¬ 
sumption  rate  per  visit  in  Pen  4  at 
the  end  of  Experiment  1032  was 
greater  than  that  representing  Pen  3. 
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The  only  explanation  for  the  iiv 
creased  consumption  of  feed  per 
visit  in  I’en  4  is  the  fact  that  the 
flavored  ration  in  this  pen  consti' 
tuted  or  produced  a  feed  taste  com- 
parison  basts  for  the  Krowiny  ptjis. 
As  a  result,  they  were  induced  to 
eat  more  feed  per  visit  because  they 
truly  liked  one  ration  better  thait 
the  other. 

2.  The  ptjrs  in  Pen  y  learned  to  follow 
one  feeder  from  one  side  of  the  pen 
to  the  other  when  the  feeders  were 
interchanged  at  24'hour  intervals. 
Oven  thoujrh  the  rations  these  feeders 
contained  were  the  same.  This  par- 
ticular  behavior  could  have  affected 
previous  similar  experimental  results. 

Each  pen  (jf  pif^s  contained  a  leader. 
Itv  the  past,  this  leader  has  been  labeled 
as  the  bijjgest,  strontjest  pig.  Experi¬ 
ments  068  and  10.^2  indicate  that  the 
piji  that  initiated  the  action  in  a  tjiven 
pen  was  not  necessarily  the  bij^gest  and 
strongest,  but  may  have  been  in  fact 
the  smallest. 

Watching  the  films  projected  at  nor¬ 
mal  projection  speed,  whereby  the  ac¬ 
tion  was  speeded  up  288  times,  caused 
the  authors  to  notice  that  certain  . 
rhythmical  gross  patterns  existed.  These 
patterns  were  verified  by  the  transcribed 
graphs  regarding  sleeping  patterns,  and 
patterns  associated  with  eating  and 
drinking. 

Many  specialists  have  often  thought 
that  attendance  of  people  in  the  vicinity 
or  working  around  young  pigs  caused 
them  to  be  nervous,  but  noKnly  had 
been  able  to  prove  this. 

C^ne  film  clip  from  Experiment  968 
projected  at  normal  projection  speed 
offered  conclusive  pnnif  that  people  can 
cause  the  pigs  to  behave  differently.  The 


first  part  of  the  clip  portrayed  pigs  be¬ 
having  normally.  Later,  at  a  specific 
timc>  an  attendant  arrived  in  the  build¬ 
ing.  At  this  time,  the  activity  greatly 
increased  and  the  pigs  appeared  nervous. 
A’  few  minutes  after  the  attendant  had 
left  the  building  the  pigs  were  normal 
again. 

Another  selected  film  clip  from  Ex¬ 
periment  968  showed  one  pig  in  Pen  7 
going  to  eat  and  the  rest  following  to 
eat  with  him.  This  sense  of  “together-*; 
ness”  seemed  to  be  oriented  acciirding 
to  pens,  because  it  was  noticed  that  when 
the  pigs  in  Pen  8  went  to  eat,  the  pigs 
in  Peii  7  didn't  pay  any  attention.  Each 
individual  pig,  though,  seemed  to  have 
his  own  individual  manner  in  which  he 
ate,  which  can  be  observed  by  examin¬ 
ing  the  patterns  visible  in  Figure  6.  Some 
pigs  first  got  a  drink  of  water  before 
eating  and  ate  at  only  one  feeder  at  a 
given  time,  (fther  patterns  not  similar 
to  this  one  indicated  that  the  pigs  defi¬ 
nitely  ate  in  an  individual  manner  but 
were  governed  to  a  large  extent  by  the 
actions  of  others  within  the  same  pen.  ’ 

Revievving  these  films  many  times  re¬ 
vealed  that  much  of  the  activity  scejticd 
to  be  of  conditioned  response  origin,  and 
other  behavior  seemed  to  indicate  that 
young  pigs  posse.ss  measurable  amounts, 
of  intelligence  and  personality.  Some  of 
the  time  lapse  work  in  connection  with 
the  Atomic  Energy  Commission  irradia¬ 
tion  studies  at  Iowa  State  University 
offered  a  preview  in  checking  some  of 
the  features  of  intelligence,  conditioned 
response,  and  personality.  Two  film 
clips  from  this  site  depicted  a  farrowing 
gilt  and  a  litter  of  two-week-old  pigs. 
The  action  depicted  in  these  clips  was 
speeded  up  80  times  by  projecting  the 
film  normally. 

Several  situations  were  noticed  from 
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-diiS  t'amiwing  scene  which  illustrate 
what  might  he  called  intelligence.  Three 
exantples  were :. 

I.  Some  baby  pigs  appeared  to  know 
..what  to  do,  and  what  direction  to 
go  immediately  after  birth. 

2*.  Some  went  the  wTong  direction  or 
wandered  and  got  lost. 

S<imc  baby  pigs,  even  though  they 
’  strayed  off,  did  find  their  way  back 
•  ’.  to  nurse  unaided. 

.  Twr)  weeks  after  farrowing,  baby  pigs 
.have  already  been  conditioned  by  their 
.mother  to  lead  a  set  pattern  regarding 
hfe..  True,  they  were  individuals,  but 
they  all  acted  together.  The  mother  gilt 
•  ‘•‘called'',  them  to  cat  at  appro.ximately 
(SO  ft).  80  minute  intervals.  Between  feed' 
iug’-  p^Viods  there  were  supervised  ex' 
ph-iralion  parties,  play  sessions  and  naps. 
It  was  noticed  that  the  mother  gilt  didn't 
sleep,  till  ,  she  was  sure  that  her  litter 
.bn’xKl  was  asleep. 

'■  Behayipr  patterns  set  up  during  these 
days  may  influence  the  behavior  patterns 
and  catrng  habits  of  the  pig  throughout 
life;  .  . 

Summary 

..  The  behavioral  patterns  regarding 
feed-,  intake  and  feed  flavor  preference 
were  studied  with  respect  to  two  sets 
of- two  pens  of  young  pigs  at  different 
dates,,  ages,  and  condititms.  It  was  as- 
sumed  that  every  action  of  each  pig  was 
recorded  by  the  time  lapse  cincmatogra' 
phic  recording  technique.  A  ckKk  w^as 
included  within  the  camera  view,  and 
each  pig  w-as  marked  in  a  way  that  made 
It  possible  to  readily  identify  any  animal 
and -assign  an  exact  time  to  any  of  the 
actions  that  occurred. 


By  specially  tabulating  data  from  the 
film  and  transcribing  this  data  to  a  long 
piece  of  graph  paper  it  was  possible  to 
describe  several  unique  qualities  regard- 
ing  the  eating  habits  and  associated 
patterns  of  behavior  of  young  pigs. 

It  was  shown  that: 

1.  The  young  pigs  ate  more  during 
the  day  than  at  night. 

2.  The  young  pigs  were  oriented  to  a 
24'hour  day,  even  when  illumina' 
tion  of  their  pens  was  constant. 

3.  The  young  pigs  slept  more  at  night 
than  in  the  daytime,  but  the  specific 
distribution  of  sleep  over  a  24'hour 
period  w'as  related  to  the  age  of 
the  pigs. 

4.  It  was  calculated  that  approximate- 

ly  of  the  young  pigs'  day  was 

spent  sleeping,  or  at  least  resting. 

Pigs  tended  to  visit  those  feeders 
which  were  closest  to  water  regard¬ 
less  of  the  ration  they  contained, — •, 
when  two  feeders  containing  differ¬ 
ent  flavored  rations  had  been  placed 
in  each  pen. 

6.  When  the  two  feeders  in  each  pen 
had  K'cn  ItKated  equidistant  from 
the  water  founts,  it  was  shown  that 
young  pigs  may  learn  to  follow'  one 
feeder  that  is  interchanged  daily 
with  another  even  though  both  con¬ 
tained  the  same  ration. 

7.  If  one  of  the  feeders,  of  those 
placed  equidistant  from  the  water, 
contained  one  ration  with  a  flavor 
that  the  pigs  preferred  over  that  of 
the  basal  ration  contained  in  the 
other  feeder,  their  expression  of  this 
preference  was  show’n  by  eating 
more  of  the  feed  per  visit. 

8.  Each  pen  of  pigs  contained  a  leader 
pig.  These  leader  pigs  were  not 
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necessarily  the  hifrgest  and  best  do' 
ing  pijrs  as  mijrht  he  supposed. 

y.  Those  attendinjr  or  working  around 
the  pigs  did  cause  the  pigs  to  behave 
differently.  The  differences  of  be< 
havior  appeared  to  be  that  of  a 
general  nervousness. 

10.  Pigs  in  a  given  pen  tended  to  eat 
together. 

11.  Pig  activity  in  pens  did  not  appear 
to  have  any  appreciable  effect  on 
the  particular  behavior  in  neighKn-' 
ing  pens. 

12.  While  young  pigs  in  a  given  pen 
ate  and  played  together,  each  pig 
still  retained  identity  as  an  iiv 
dividual.  This  fact  was  most  evi- 
dent  when  individual  eating  habits 
were  compared. 

Much  of  the  above  mentioned  behavior 
concerning  feeding  activity  and/or  pref' 
erences  regarding  certain  rations  may  be 


more  completely  explained  in  terms  of 
such  conc'epts  as^  (1)  conditioned  re' 
sponse,  (2)  intelligence,  and  (3)  per' 
sonality.. 

It  was  observed  fntm  a  time  lapse 
cinematographically  recorded  fartowing 
scene  and  a  scene  depicting  two'week' 
old  pigs  that  young  pigs  ex-hibit  What 
might  be  called  intelligence  at  the  time 
of  birth.  Also,  it  was  shown  that  two' 
week'old  pigs  had  been  taught  certain 
ways  and  patterns  of  behavior  by  the 
mother  gilt.  T(K),  the  individually  orient' 
ed  behavioral  tendencies  of  these  two' 
week'old  pigs  indicated  they  possessed 
a  type  of  personality. 

While  these  studies  were,  more  or  less 
preliminary  in  nature,  evidence  was  pre' 
sentc.d  revealing  that  time  lapse  cinema' 
tography  may  be  a  useful-,  technique  in 
studies  where  the  behavior  patterns  of 
anfmals  undergoing  experimental  treat¬ 
ment  may  be  a  factor  influencing  the 
experimental  results. 
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'plant -MARVELS  IN  MINIATURE  by  Dr.  C. 
Postma,  Bussum,  The  Netherlands,  Foreword, 
by  Edwin  Way  Teale,  10"  x  13'.’,  173  pp., 
77  plates,  $12.50- 

This  book  invites  you  on  a  fascinating 
photographic  exploration  into  the  plant  world. 
The  author,  a  scienti.«t  who  is  also  a  superb 
photographer,  begins  each  chapter  with  a 
slightly  enlarged  photograph  of  the  various 
parts  of  the  plant.  Further  photographs  then 
show,  increasing  magnification  until,  at  3000 
tirae.s,  complex  and  beautiful  structures  are 
revealed.  At  the  same  time  the  author  ex¬ 
plains  how  the  various  parts  are  related  to 
each  other. 

Each  of  the  77  full-page  reproductions  is 
a  fine  example  of  the  art  of  photography.  In 
making  these  superb  photographs  the  author 
•has  used  highly  original  techniques.  Notes 
on  .his  methods  are  included  for  the  interest 
of  both  scientists  and  photographers. 


The  layman  will  find  this  book  a  source 
of  wonder,  for  it  opens  the  door  to  an  en¬ 
tirely  new  world.  Students  will  find  it  stimu¬ 
lating  to  have  a  view  of  their  subject  not 
found  in  textbooks. 

In  the  foreword,  Edwin  Way  Teale,  natu¬ 
ralist  and  author,  says:  “Here  we  find  patterns 
and  designs  to  delight  the  artist,  intricate 
.structures  of  lightness  and  strength  to  absorb 
the  engineer,  revelations  of  an  unseen  world, 
that  is  at  once  so  close  at  hand  and  so  far 
away  from  our  everyday  life,  to  fascinate  us 
all." 

Dr.  Postma  is  a  physician  who  for  forty 
years  has  made  a  hobby  of  photographing 
through  the  microscope.  One  must  admire 
this  fascinating  photographic  exploration  into 
the  plant  world.  The  photographs  are  beauti¬ 
fully  reproduced  by  the  printer,  incorporated 
in  a  pleasing  format. 

This  book  is  a  valuable  addition  to  any 
library. 
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On  the  Photography  of  Unstained, 
Differentially  Stained  and  Fully  Stained 
Precipitation  Lines  in  Agar 

(JKORGi:  W.  NACK  and  JOHN  W.  Ald^KV 

Department  c)f  Zoology 

i'niversity  of  Michigan,  Ann  Arhor, Michigan  , 

photography  of  serological  prc'.  .  color  photography’,  the  expense  is  pro' 
cipitation  hands  produced  iti  agar  hihitive.  This  necessitates  illustrative 
gels  has  become  a  common  problem  at  techniques  which  allow  publication  in 
biological  research  centers  and  the  meth'  black  and  white. 

ods  devised  to  meet  this  problem  equal  Xhe  development  of  an  appropriate 
the  number  of  investigators  who  have  .  pnKedure  for  this  purpose  is  related  to 
faced  it.  Each  of  these,  methods  is  use-  the  general  problem  of  the  photography 
ful.  having  been  designed  for  specific  .  „f  agar  diffusion  plates.  The  ideal  tech- 
situations,  none  is  adequate  for  all  situ-  nique  produces  an  undistorted  repre- 
ations.  sentation  of  the  diffusion  pattern,  mini- 

We’’-  have  recently  described  the  mizing  the  various  kinds  of  imperfec- 
preparation  and  utilization  of  immuno-,  tions  in  the  agar  and  eliminating  irregu- 
zymograms  and  inimuno-electrozymo-  larkies  in  the  receptacle  containing  the 
grams.  These  are,  respectively,  agar  dif-  agar.  Also,  such  a  technique  avoids  the 

fusion  patterns  and  immuno-electro-  cost  of  special  receptacles  of  optical 

phoresis  patterns  which  are  stained  eyto-  quality”’*  and  minimizes  the  number  of 

chemically  to  reveal  antigens  possessing  surfaces  collecting  debris  as  well  as  al- 

enzymatic  properties.  Such  patterns  pre-  lowing  its  easy  removal, 

sent  certain  photographic  challenges.  The  various  methcxls  described  in  the 
First,  our  tests  require  micro-methcxls  literature  use  either  transmitted  light”'” 
which  result  in  patterns  wheise  small  or  dark  field  illumination’-”-”.  These 
dimensions  make  photographic  or  optical  methods  of  illumination  satisfy  the  re¬ 
enlargement  a  necessary  analytical  step.  quirements  for  the  ideal  technique,  if 
Second,  only  one  or  a  few  of  many  pre-  selected  in  accordance  with  the  character 
cipitation  lines  take  the  specific  stains,  and  treatment  of  the  diffusion  plates, 
so  it  is  necessary  pi  distinguish  between  This  paper  discusses  the  advantages  and 
stained  and  unstained  lines.  Although  disadvantages  of  these  illumination  meth- 
K>th  problems  have  been  solved  with  ods  as  applied  to  unstained,  differentially 

‘This  investif^atiun  was  supported  in  part  by  a  research  grant  .(  RG-S 409)  of  the  National  Institute  of  Health. 
U.  S.  Public  Health  Service.  Bethesda  Maryland,  and  by  a  research  grant  (DRG:419)  of  the  Damon  Runyon 
Memorial-  Fund  for  Cancer  Research. 

tVCe  wish  to  thank  Mr.  Louis  P.  Martonyi.  The  University  of  Michigan  Photographic  Services,  for  technical 
assistance.- 
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Stained  and  fully  stained  macro/  and 
micro-agar  diffusion  plates.  We  also  de- 
.  •  ..scriBe  a  readily  available  apparatus 

adaptable  to  both  types  of  illumination. 

’  The  Choice  of  Illumination: 

’  Transmitted  light:  Transmitted  light 

•  ’  •’  techniques  take  advantage  of  the  differ- 

•  enfes  in  transmittance  between  the  sero- 

.  logical  precipitates  and  the  agar.  These 
differences  depend  upon  the  character 
. .  of  .each  precipitate  and  the  length  of  the 
light  path  through  the  precipitate.  They 
also  depend  upon  whether  or  not  the  pre- 
cfpitate  is  stained  and  whether  or  not 
contrast  prtxJucing  materials  are  incor¬ 
porated  into  the  agar  or  used  as  filters, 
e.g.  methyl  orange  or  orange 

.  Techniques  ■  based  on  this  type  of  il¬ 
lumination  require  that  both  top  and 

•  bottom -surfaces  of  the  agar  and  its  re¬ 
ceptacle  be  optically  smexTth.  Conse- 

•  qucntly,  it  is  difficult  to  make  photo- 
*  graphic  ’records  during  the  course  of 

diffusion.  Another  disadvantage  of  this 
.technTque  is  the  inadequacy  of  the  con- 

V  trast  between  precipitate  and  agar  in 
**.  unstained  plates  having  a  light  path  of 
•  less  than .  abtiut  5  mm.  This  condition 
is  unavoidable  with  the  micro-techniques 
which. result  in  plates  less  than  1mm 

•  thiclc*>'^  ’‘.  •  How'ever,  thin  plates  which 

*’  have  been  appropriately  stained  may  be 

photographed  by  transmitted  light. 

In  the  case-  of  the  stained  plates  the 
‘may'ir  disadvantage  arises  in  the  pre- 

•  liminary  staining'''’”^  rather  than  in  the 
photography.  The  intensity  and  photo- 

,  graphic  '  properties  of  the  stains  vary 
yvith  the  density  of  the  precipitates.  In 
addition,  the  stains  do  not  distinguish 
.between  •  the  serological  precipitates  and 
.  •*  the  s<iluble  reactants,  or  contaminants. 

Consequently^  careful  preliminary  wash- 
.  ing  is  necessary  to  remove  non-specific 


but  stainable  materials.  Finally,  the  plates 
stained  for  enzymes  are  difficult  tq 
counter-stain  for  hon-enzyrric  antigens. 
Dark  field  illumination:  The  dark  field 
technique,  which  makes  use  of  the  light 
scattered,  by  particles,  is  particularly 
valuable  for  micro-diffusion  patterns  be¬ 
cause  of  its  sensitivity.  This  demands 
optical  smcxithncss  of  all  surfaces  falling 
in  the  plane  of  illumination.  How'ever, 
by  adjusting  the  light  source,  gtxxJ  illus¬ 
trations  can  be  made  even  during  the 
course  of  the  diffusion. 

The  greatest  difficulty  arises  from  un¬ 
balanced  dark  field  illumination.  This 
produces  “butter-fly”  effects  with  thick 
plates^  or  other  line  distortions  such  as 
“doubling”  which  arc  fuird  to  eliminate 
with  asymmetrical  light  sources"’’*"’^*. 

Macro-plates;  Transmitted  light  has  pro¬ 
duced  excellent  results  with  unstained 
Ouchterlony  type  macro-plates  5  mm 
thick.  We  have  produced  optically 
smcxith  surfaces  in  two  ways.  For  one 
meth(xJ,  we  removed  the  agar  plate  from 
the  petri  dish  under  water.  This  avoid¬ 
ed  breakage  of  the  agar.  The  plate  was 
then  mounted  between  siliconized  lantern 
slide  covers  using  water  or  formalin  as 
the  immersion  fluid.  For  the  second 
method,  we  placed  the  petri  dish  on  a 
lantern  slide  cover  with  water,  oil,  or 
glycerine  as  the  contact  medium  and 
made  the  surface  of  the  agar  optically 
sm(X)th  by  flcxxJing  with  water.  These 
two  mithexJs  avoided  the  cost  of  special¬ 
ly  constructed  optically  perfect  recep¬ 
tacles'^’ but  intnxluced  surfaces  which 
maximized  the  collection  of  debris. 

Either  assembly  was  placed  in  the 
negatne  holder  of  a  suitable  enlarger 
where  the  image  was  brought  to  a  stan¬ 
dard  size,  fcKused  and  exposed  on  Con¬ 
trast  PrtKess  Ortho  or  other  film.  Prints 
were  made  with  low'  contrast  Kixlabro- 
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mide  paper.  Experience  stxtn  indicated 
the  exposure  times  appropriate  to  the 
various  kinds  of  patterns.  Care  in  center' 
injj  the  light  source  was  necessary  tt) 
avoid  photographing  the  precipitatHin 
hands  as  rihKins  father  than  as  lines. 

In  addition  to  this  technique,  which 
resembles  that  Of  Bartlett’’,  we  have  also 
obtained  excellent  results  with  macro- 
plates  using  the  technique  described 
below. 

Micro'plates:  Both  transmitted  light 
techniques,  dark  field  illumination  and 
a  combination  of  the  two  have  been 
necessary  for  good  illustration  of  our 
micro-plates.  The  following  sections  de¬ 
scribe  these  techniques. 

Preparation  of  materials: 

The  objects  of  our  photography  were 
diffusion  patterns  produced  ih  circular 
agar  blcKks  22  mm  in  diameter  and  5  mm 
deep  with  the  peripheral  wells  5  mm 
from  the  central  well.  These  blocks  were 
sliced  into  planchets  1  mm  thick  for 
staining  in  various  ways.  Criginally’,  the 
stained  or  unstained  planchets  were 
mounted  on  microscope  slides  using 
glycerine  jelly  and  a  cover  slip.  But  the 
cover  slips  became  streaked  with  glycer¬ 
ine.  These  streaks  could  not  be  removed 
and  were  particularly  evident  in  the 
"dark-tield’’'  black  and  white  photo¬ 
graphs’.  This  difficulty  has  since  been 
avoided  by  drying  the  planchets  on 
cleaned.  Unsiliconized  microscope  slides 
at  37°C  for  2-4  hours.  Cracking  and 
distortion  during  the  drying  prcKess  was 
prevented  by  following  previously  pub¬ 
lished  techniques’”. 

When  dry,  the  precipitation  lines  in 
unstained  planchets  were  invisible.  By 
fl<H)ding  the  planchets  with  lint-free 
water,  however,  irregularities  on  the  sur^ 


face  of  the  agar  disappeared  and  the 
optical  properties  for  dark-field  observa¬ 
tion  or  photography  of  the  lines  became 
optimal.  Repeated  moistening  in  this  way 
did  not  adversely  affect  the  preparations 
if  the  water  was  shaken  off  and  the  slides 
returnee  to  storage. 

rhe  apparatus  for  color  photographs: 

Color  photography  of  micro-im- 
munozymograms  requires  a  balance  be-  •• 
tween  dark  field  illumination  and  trans¬ 
mitted  light  in  order  to  reveal  both  the 
unstained  and  the  stained  lines.  This 
was  achieved  by  manipulating  the  optical 
system  of  a  Leitz  Panphot  with  results 
;is  shown  in  Color  photographs  publish¬ 
ed  elsewhere'.  However,  this  set-up  was 
complex,  difficult  to  use,  and  expensive. 
In  addition,  it  was  not  useful  for  routine 
visual  observations  of  the  planchets."  A 
simple  black  and  white  technique  to 
serve  the  purpose  of  the  color  photo¬ 
graphs  was  needed. 

The  apparatus  for  hlack  arid 
white  photographs: 

Using  a  circular  fluorescent  tube,  we 
prepared  a  dark-field  box  similar  to  one 
described  by  Ouchterlony";  It  proved  to 
be  ideal  for  routine  visual  observation 
but  a  photographically  more  versatile 
arrangement  is  illustrated  in  Figures  1 
and  2.  A  Leitz  “Marco  Ring  Illumi¬ 
nator”  (Fig.  lA)  controlled  by  a  stan^ 
dard  rheostat  and  having  a  3200  K  color 
temperature,  was  inverted  and  mounted 
on  a  ring  stand  below  an  adjustable, 
^  flat-black  specimen  carrier  (Fig.  IB). 
Centered  beneath  the  illuminator  ring 
was  a  flat  black  mailing  cylinder  (Fig. 
1C),  8  inches  high  and  3  inches  in 
diameter.  It  served  as  a  light  trap  for 
the  background.  By  adjusting  the  height 
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faces  of  a  glass  carrier.  Thus,  only  the 
upper  and  lower  surfaces  of  the  prepa- 
ration  itself  collected  debris. 

A  Lcica  camera  body  with  Visotlcx  1 
and  bellows  extension  and  mm  Hcc' 
tor  lens  was  mounted  on  a  separate 
stand  and  photographs  were  made  using 
Plus'X  film;  Prints,  produced  on  Koda' 
bromide  paper,  were  enlarged  so  that 
the  distance  between  wells  was  identical 
whether  the  originals  were  micro'  or 
macro'plates. 

This  apparatus  resembles  that  dc' 
scribed  by  Schutz'  and  Klontz  et  ul’*  but 
is  less  complicated.  Since  most  of  the 
components  are  standard  items  wc  were 
able  to  avoid  using  the  work  shop  ex¬ 
cept  for  making  the  specimen  carriers 
and  painting  the  mailing  cylinder. 

Figure  2  shows  how  this  same  equip¬ 
ment  was  adapted  for  transmitted  light 
illumination.  The  Carrier  (Fig.  IB)  was 
removed,  a  white  eard  was  substituted 
for  the.  light  trap  cylinder,  and  a  sheet 
t)t  opal  glass  (Fig.  2D)  was  placed  above 
the  focal  point  of  the  ring  illuminator 
(Fig.  2A),  thus  avoiding  the  central  dark 
spot.  The  specimen,  supported  on  this 
opal  glass,  was  adequately  .illuminated- 
by  a  diffuse  light  which  washed  out  all 
but  the  stained;  lines.  The  same  purpose 
Could  also  be  accomplished  by  placing 
the  specimen  over  a  white  background 
illuminated  with  spotlights. 


figure'  1.  ’  Macro  Ring  Illuminator  arranged 
for  dark  field  photography. 


Figure  2.  Macro  Ring  Illuminator  arranged 
for  transmitted  light  photoraphy. 


of  the  illuminator  and  carrier  relative 
to  the  cylinder,  optimal  dark-field  light¬ 
ing  was  obtained  for  either  micro-  or 
macro-agar  plates  or  plaitchets.  Either 
of  these  could  be  accomtiKxJated  by  ex¬ 
changing  the  carrier  for  one  with  a 
smaller  or  larger  hole.  These  perforated 
carriers  avoided  intrtxlucing  the  two  sur- 


Figures  3  and  4  are  immunozymo- 
grams  and  Figure  5  is  an  immuntx’lectro- 
zymogram.  These -show  the  reactions  of 
frog,  Rana  pifiens,  antigens  tested  with 
appopriate  antisera.  The  peripheral  wells 
of  Figures  3  and  4  are  counted  counter¬ 
clockwise  from  the  upper  left  which  is 
marked  with  a  hypixlermic  needle  hole. 
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In  Figure  wells  I  and  II  contained  Un- 
dialyzed  mature  ovarian  oocyte  superna' 
tant  and  wells  III  and  IV  contained  a 
dialyzed  preparation  of  the  same  reagent. 
The  center  well  contained  rabbit  antb 
serum  directed  against  tailbud  stage  su¬ 
pernatant.  In  Figure  4,  well  I  contained 
normal  adult  kidney  supernatant,  well 
II,  supernatant  of  the  Lucke  frog  kidney 
adenocarcinoma,  well  III,,  mature  ovarian 
iHK'yte  supernatant,  and  well  IV,  tail- 
bud  supernatant.  The  center  well  con¬ 
tained,  rabbit  antiserum  directed  against 
the  Lucke  adenocarcinoma.  In  Figure  5 
mature  ovarian  (xicyte.  supernatant  arid 
tailbud  supernatant,  placed  in  the  upper 
and  lower  wells,  respectively,  were  first 
dispersed  electrophoretically  and  then 
allowed  to  diffuse  toward  antiserum  to 
tailbud  supernatant  that  was  placed  in 
the  central  trough,  This  anti-tailbud  su¬ 
pernatant  was  a  different  preparatiiin 
from  that  shown  in  Figure  3. 

In  Figures  3-3,  illustration  A  shows 
the  enzyme  stained  planchet  photograph- 
.ed  with  the  dark  field  apparatus  (Fig.  1), 
If.  shows  the  same  planchet  photographed 
with  the  transmitted  light  apparatus 
(Fig.  2)  and  C  shows  a  protein  stained 
planchet  from  the  same  diffusion  plate 
photographed  under  the  . same  conditions 
as  B. 

Although  a  large  number  of  precipi¬ 
tation  lines  appeared  ill  these  patterns, 
only  1-3  lines  tixik  the  stain  for  lactate 
dehydrogenase^.  One  of  these  lines,  i.e., 
the  stained  line  seen  in  Figure  5B,  was 
produced  by  a  non-precipitafing  anti¬ 
body',  but  the  others  were  associated 
with  precipitation  lines^. 

In  the  dark-field  photographs  (A  of 
Fig.  3-3)  the  unstained,  non-enzyme  pre¬ 
cipitation  lines  are  visible  as  white  lines 
on  a  dark  background;  in  black  and 
white  photographs  the  stained  enzyme 
lines  can  be  distinguished  from  the  back" 


ground  only  where  they  interrupt  un¬ 
stained  lines.  Since  transmitted  light 
washed  ,  out  the  unstained,  precipitation 
lines,  the  technique  used  . for  illustration 
B  of  each  figure  records  only  the  enzyme 
stained  lines,  with  the  exception  of  a 
few  instances  where  very  dense  unstain¬ 
ed  precipitation  lines  are  visible  in  such 
photographs.  However,  these  can  be 
washed  out  by  appropriate  filters. 

Color  photographs'  are  adequate  to 
iPustrate  the .  essential  features  of  these 
plates,  but  the  dark-field  black  -  and 
white  prints  (A  of  Fig.  3-3)  are  ade¬ 
quate  f()r  the  documentation. of  enzymes 
acting  as  antigens  only  when  acciim- 
panied  by  prints  of  the  same  planchets 
produced  with  transmitted  light  (B  of 
Fig.  3-3).  Thus,  the  joint  publication  in 
black  and  white  of  the  dark  field  and 
transmitted  light  photographs  accom¬ 
plishes  the  purpose  of  .  a  single  colored 
photograph. 

Amido  black  was  used  to  stain  the 
“pt<’tein'’  planchets  (C  of  Fig.  3-3). 
While  amido  black  stains  proteins  and 
each  line  contains  antibody  protein,  not 
;ill  lines  take  this  or  any  other  single 
stain  with  equal  intensity.  This  prob¬ 
ably  Occurs  hecause  not  all  antigens 
are  proteins,  because  of  differences  in 
the  Ag/Ab  ratios  at  optimal  pniportions 
and  also  because  of  the  special  character¬ 
istics  of  each  kind  of  stain.  Consequently, 
the  amido  black  stained  planchets  show 
differences  when  compared  with  the  dark 
field  planchets  from  the  same  agar  bliK'k. 
Thus,  as  seen  in  a  comparison  of  Fig.  3  A 
and  Fig.  3C,  the  finer  lines  and  terminal 
endings  of  heavy  lines  appear  in  the  dark 
field  illustration  but  are  not  clear,  in  the 
pattern  stained  with  amido  black. 

On  the  other  hand,  the  stained  figures 
show  features  which  are  distorted  in 
dark  field.  For  example,  line  x  appears 


Figure  3.  A.  Dark  Field  and  B.  Trans-  .  Figure  4.  An  immunozym6gram  of  a 
mitted  light  illustrations  of  a  lactate  frog  kidney,,  tumor,  embryo  and  anti- 

.  dehydrogenase  immunozymogram  of  a  tumor  system.  A,  B,  and  C  as  in  Fig.  3. 

frog  embryo  and  anti-embryo  system. 

C.  Transmitted  light  illustration  of  a 
second  planchet  from  the  same  plate 
stained  with  amido  black. 
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•huIkI  m.Fin.  M'  Init  i.h  spht  tn  1*1^.  .S/\. 
Tl\r  rc.i.Min  for  this  is  th.it  li^ht  tioni  tiu* 
vl.irk  •  tiold  simrcc  ».Kk\s  not  coinpK'toly 
ponotr.iti*'  very  hiu.ul,  ilonso  pivci'pit.i' 
tion  liiii-s.  Thus,  tlu'  purtich's  in  tin* 
t\V*>  t. ICO*  of  sucli  linos  in.iy  he  illuinin.it' 
oil  ind  rooorJod,  whoro.is  p.ittiolos  in 
the  oontr.il  roj'ion  of  tho  hno  .m*  n»»t 
illuhun.itocl.  Thoroforo,  tho  procipit.ition 
ImikI  .ippo.irs  as  two  pamllol  linos  sop.i' 
r.it.od  hy  .1  J.irk  ro>»u>n. 

Those  olvuMv.itiiUts  iiKlicito  th.it,  own 
thouvih  tho  ohhvtivo  in.iy  not  lx*  tho 
illu.'itT.ition  of  onjyino  st.iinod  linos,  tho 
ooinploto  doouinont.it ion  of  an  .ij^.u  dif- 
iusion  p.ittorii .  roi|uiros  tho  u.v  of  l>oth 
d.irk  fioUl  and  tr.insinittod  liiiht  fii^uros. 

Prt'joolion: 

.  Or.il  prosont.itii>ns  of  .i^.ir  diffusion 
d.it.i  can  Iv  illustratoil  with  lantern 
sIkIos  proparod  from  tho  noii.itivos  pro- 
diicod  hy  tho  mothods  ilosorilvd  alxwo. 
It  IS  more  dramatic  and  loss  oxponsivo, 
howovof,  to  piYsont  tho  original  m.itori.il. 
This  can  K'  ilono  hy  pastinij  masking 
p.spor  on  a  l.intorn  slide  oovor  and  at- 
t.k'hin^  tho  st.nnod  and  dried  aj;ar  dif- 
.fusion  planchot -slide  propar.itions  to  tho 
in.iskini:  paper  with  scotch  t.ipo.  There 
IS  nH>m  on  .i  \  4  slide  for  two  or 
tKroc  such  propar.itions.  The  planchots 
.110  protected  hy  placini^  them  toward 
tK'  l.intorn  slide  cover.  Neat,  tompo- 
■r..uy  lalx'ls  are  provided  hy  coatini*  the 
hack  of  tho  planchot-slidos  with  a  thiii 
hiys'r  of  l^f  aii.ir;  when  dry,  indi.i  ink 
lalvls  can  then  lx*  printed  directly  on 
this  colorless  aijar. 

C'onohision  and  summary: 

The  prohlom  of  illu.str.it in^  siTi'lo^ic.il 
ayiar  diffusion  patterns  cont.uniniZ  fxith 
st.un.od  and  unstained  linos  is  di.scusscd 
in  rolatiiai  fo  tran.smittod  li^ht  and  d.irk 
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fioKl  iffuinin.itH)n  tochnK|Uos  which  h.ivo 
lx*en  puhli.shod.  Tho  ch.ir.ictori.stics  of 
till  ido.il  technique  .ire  doscrilx'd. 

A  siiij’lo  .ipp.ir.itus  suit.ihlo  for  Imtli 
tr.insinittod  li^ht  .iiul  il.irk  field  illuiiU' 
nation  is  doscrilx’d.  It  attompt.s  to  in.ixi' 
muo  photoviraphio  vors.itihty  .ind  mini' 
muo  complexity  .ind  co.st.  Ify  usinji  this 
oquipinont  to  make  complementary  d.irk 
field  .iikI  hrinht  fioUl  photo>»r.iphs  of  tho 
.same  pattern,  it  is  shiiWn  to  lx*  pivssihlo 
to  .idoqu.itoly  illustrate  Ouchtorlony  typo 
ilitfu.sion  p.ittorns  dr  immunooloctro' 
phorotic  p.ittorns  cont.iinini^  lx>th  stainoil 
.ind  un.st.iinod  linos.  Such  complementary 
ilfustr.ition  oirouinvonts  tho  nooil  for 
color  ropriH.luction  aiul,  in  .uldition, 
shows  charactorkstics  of  tho  p.ittorns  th.it 
could  not  lx*  ilomonstratod  hy  .my  other 
siiij^lo  toohniquo. 
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arf>  rpmovptf,  f/jo  SIN  AH  Haphi  Aiiaplor  lot 
2  1/4x2  1/4  ami  2  1/4x3  1/4,  or  <i  Inn.tlxxitii 
wilh  niiaplr>T  for  f/ip  ALP  A  35mm  Sin  jls  htm 
Hfihx  camera  rnij  h«>  allarhtxi. 

nisi.:  Karl  }it>il7..  Inn.,  430  Loxinijlon  Avpiuie, 
Ycik  17,  N.y. 


SUPER  CAMRO  STUDIO  CAMEHAS 
ANli  CAMERA- STANDS 


In  mLjllion  in  Hip  w*»U  krunvn  /imp  oI  Siipnt 
CAMRO  sfiiviio  (MHiPiMs  itutiiiifovhiiPiy  by 
r>tvpn'  N.y.  In  IMhnui,  Riir/pivj/i  RnH>k.s  Jm*., 
is\'i/so  iiistribnhna  Uip  tx'mp/pfp  /ifip  ol  C AMHO 
cafiwra  sMiii/s  im  hidincj  flip  iiptv,  iinupie  la3 
viVr  sfoini  wifh  cxwrying  .aisp  ’  This  sinuiy 
aa’lislnhh  la^Jt^r  sfoihi  o/rpiiily  has  rnplactui 
flip  tisiioi  fiifxvl/wvHvipn  li'nidpr  ixiniMfujflon 
wm'pIv  nspil  for  a\’t>Thpa3  sliCKiftiio,  ps|;>pi'iiilly 
«n  (hp  sfiulkv  I'piMiisp  Ifs  Mr  siifpr,  quick  oiul 
pvis>-  tv-*  han.ilo  athi  avaLis  canwro  niovpmpnf 
prx'Mpjiis  II  fxiofcs  Info  a  vx''nvpnipnf  iMiryimj 
Kio  for  ptjsy  porMbilify  tai  imUi  iisp  wjiprp 
ifs  wfi/ify  IS  tinsiirfxisspj.  Di.sassombhs  info  3. 
spcfions  oiM  f’prrnif.s  cumpro  iisp  of  liPiqhfs 
frc":  o’  fo  W.  List  price  $.'39.50  (cosp  pxlrol 
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N»vy  I'lodurtn 


KAIAHT  INTHOm/CrS  "SOtfNDSTHlP’ 


.  .  .  nhw  sound  sunrrii.M 
PHOIUCTION  Phovt'.ss 

Tho  Ultrt  "Tdikliir)  Still  /'<•  furn"  .  >>nW»’ (of 
w<tf»  ilMriit>iinli<il*<il  todny  lo  llm  .Nulloiuil  (’on 
vniilldii  t>l  lltff  I  ol  Amlld  Vlititttl  In- 

ulnii  tliiti,  N invf>llnij  In  Mlainl  Itmich. 

'f-hls  flow  (lavlrt*  ctillinl  SOlINliSTHII'  l>y  Hu 
pioi/iii  ofK,  T/io  Kriittil  r\)., , /fit'.,  ■  o/  I'lnlnvlllm, 
(.'cniif'iilriit,  iillll/.f’/t  II  ri’liillnij  Ihflil  Imnni  to 
ni'iin  (in  (ifHIrnlly  i^ronlmd  nniinil  li'ii  k  on  ii  . 
mIHI  p/ifiifo  lllntnlrli>. 

A  SOIINDSTHII'  piiKpdfii  )<i()ilni  ml  mi  hIiiihI- 
uni  .3!wiin  /nnllmi  iiMiitm  Him  (€>lllwi  mini  or 
hitick- <in<l  w/ii(oi  ffiff/d/fifi  II  nof/oN  nl  plrlniaii 
iiininijml  tillniniilfly  wUli  inmnlml  Hmind  nmn 
flif<;o«  ifi  xyni  htnnhfxl  inlntlmifililf).  Ah  mnrh 
fill  liir*>  In  [irnlei  Ipil  on  li  ffi  fowi  Jin  tpinimil 
jfoiifK?  fiioMfiriQo  Iff  sciifinoiJ  nnil  iPfirmhirpil 
thrniK/ti  Cl  hijlll  In  iirnpllllPt  nml  HpmikPt.  F.nch 
nmind  nie/t/xnfp  i'lin  I’onhyln  iif>  In  IH  HPi.'nndn 
(nr  Inns)  i>(  pfoynifii  limp.  cinil  at  f/io  mnd  ol 
niicli  ffi«Hf«(fyo  UiP  lljtn  cniinnii itli'iilly  iirlvcjtrcps 
to  flip  iwxf  pli  tiiip  (inil  sniinil  Ininip. : 

Aihllllnnnl  IpirUitps  dpsiijiwil  Inin  IIip  Kdlnil 
SOUNliST.IlIP  /’r<)/«<  for  pPimll  IIip  nppnilct  lo 
Initn'riipl  IIip  ptnijrnni  I'll  tim  niid  nf  any 
rpcordnil  ninssniiP  In  iidd  his  nwt'i ,  inninrks 
nhniit  IliP  prnyrdffi  Cffiti  fo  ropp'il  any  plrtiirp 

‘  Thidpnintk 

iiiid  Us  rpitilpd  sound  wnsaiiuo.  Hv  may  also 
skip  finy  fiotllon  ol  llw  Him  ho  dops  nnl  wish 
lo  prpspnt,  or  to  rpwind  and  tpvIpw  any 
poff|ofi.  All- ol  llipsp  Ipiitnrps  IIIP  PomhInPd 
wllli  positive  synrhronlznllon  ol  pnch  plrliitp 
irtfffie  with  Us  re/cfieci  sound  Iramp. 

In  :  nddltldn  to  proferllncj  "SOUNDSTRIP" 
sound  on-lllni  programs,  this  new  prpjprfor  ran 
also  show  pxisling  sinq/e  /ronie  si/enf  frap- 
llonpil)  HImsIrips  and  with  an  accessory  siide 
changpr  ran  pro/eci  standard  individually 
mounted  35mm  slides. 

Kalart  has  demon.slraled  Us  new  SOUND' 
STRIP  Projertor  lo  Important  users  ol  sound 


IBPA  voi.  29,  No.  :i  m 

sIIiIpIIIiii  piiMjiains  In  IJdiiiiillnji,  Indusity  i.ind 
<  iovpituiiPtil,  spvptiil  nl  whi/tii  HIP  now  Ipsllng 
!>()UNt>ltTHIP  ptiiijiUms  Im  imlnlng,  pinmnfinn 
and  spII  study,  Adillilonal  liitnHiialinn  may 
tip  nhlaliipd  hy  willing  iIIipi  lly  In  Katmt  at 
I’laUivlll'p,  ('nnnpiilrul.  '  .  _ 


ANSCO  INTHODUCV.S  VtlFCLr, 

PHOIRCTION  PAPFH  .. 

Vpp(!pp,  a  tiiPdluni  speed,  variahlo  .1  luiln-isl 
'  pn.ilei  Ilmi  iMipei  with  unlgue  linage  giialUles 
and  iiiiMandliiif  prnre$sljig  lleulhlllly,  has 
heen  annniini  Pii  hy  Ansrn,  Ihe  phnlmpaphlr 
nianulai  lutlinj  division  ol  f.ienefal  Afillrnm  \ 
I'llin  'Cniporallon'.  ■  '  ' 

Vee('en  pfo/er  iirifi  -imper  prisliices  a  Wirle  ' 
jaii'/e  III  innliaSI  values  when  eM/sisnd 
Ihiough  the  proper  pilnling  llllers.  VppCpp 
pilnis-  have  a  nnitihly  ih  h  ajipeatanie  gnd  a 
watm  hlark,  isulrall  guallly  Image  Imie  ap 
proxlmaling  Ihi-U  nl  Ansro^t'ykma  fxiper,  Vee  . 
Cep  fsipei  may  he  exposed  with  any  /stpular 
system  ol  vailahle  mnltasl  ■  llllers  nllhei 
through  pmlei  llon  nr  ronla<  I  prl-nilng,:.  This 
warm  toned,,  vatlahle  canlrasl  paper  has  ex' 

'  ellent  p.toi  pssing  rhararlerlsllrs  Inrludlng-  /i 
proi-esslng  lallluile  ronslderahly  siiperloi  lo 
that  nl  tiifjsl  graded  papers.  It  Is  ■rprommemled 
lot  Ulustrallon  prints,  ruprcxlui  lion  prints, 
srhool  photographs,  porlralls,  rmnmerrigi  and 
•  Itjiluslrlal  s.uhlerls. 

SPr.CIAUZr.D  SCIF.NTinC  PHOTO  . 
r.QUIPMENT  USTF.D  fN  NFW 
HUHKE  &  JAMES  CATALOG 

Inrreased  emphasis  on  Spe'iaii/e'/,  and_ 
Sirlenllllc  Pholisjraphic  EgulprnenI  makes  this 
dales}  rglaj()g  Irani  Hurkn  d  James  ol  teal 
value  }o  Ihe  Induslrlg)  and  Srlenlllir,  etc.,  fihO- 
lixjrapher.  Micro  and  marrophcjlncjnifihy  ram- 
eras  lor  fiathology,  copying  eguiptneni,  as 
well  as  complele  listings  ol  "LENS  RANK"' 
services  and  lenses,  and  /aborafory  and  dark¬ 
room  needs,  lemperalure  cotUrol  syslernlr  are 
only  a  lew  ol  Ihe  eipitplrienl  .ca/eyorios  cov- 
ered. 

■I  48  pages  long,  this  Is  Ihe  bigcjesi,  most 
rornpJele  catalog  ever  published  by  Burke  A 
James.  The  C)4th  Annual  Catalog  Irorn  this 
supplier,.  Is  a  valuable  relerence  source  lor 
the  photographic  sperlaltsl.  Available  on  re 
(luesi,  Write:  Burke  &  James,  Inc.,  321  South 
Wabctsh,  Chicago  4,  Illinois. 


CONTRIBUriNC.  MEMBKRS 


Dmn  C.  AUmwB 

A, 

AnA'nymrwi 
Har«l(l  C.  Inlli 

C  Knli»i-.  M.n 
I,  Ivni*  InMwIn 
tlb«i '  R»n*<4*li,  M  O, 

V,  Rvifpmnn 
(•land  Anwvimnn 
^•i(V  W  Hi  noli  • 
l0ui»nt«  A.  Aiawn 
■•bail  A,  Aiown 
Qtnilai  O,  Riawnall 
M.  Ilqalaw  Atawnlna,  M  0. 
laiaph  D.  Btubali*i 
Oi  Rflipb  Au«btb«um 
WIMInm  I,  Cnmainn 
Rabat*  Mi  tethion,  M  0. 

Ini0n»i  A  C.o*f*» 

I  Rabat*  Daa* 

{aiapb  R  Dntball 

Cnp*.  S*apban  f  DI**aiaaR  , 
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C  Oioham  tHrfy  .  ,  . 
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Pta*  Daam  M  Pattlt 
lauii  Paul  flat.y 
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K  leu  'Olbiea 
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lap  Oaedmaa 
r.  W.  Qara 

"I*  C<4t  Ala*  Otava%aa 
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C  O  'da  Ou*<attai  Mohwaay,  M  0. 
Patdlaoaa  R,  klotdinp 
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Rudolpit  J.  Haaniag 


lailla  F.  Hlat,  It. 

David  Hllbtand 
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Canilant#  Halland' 

Wllllpta  wi,  Haintaa 
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Na*ban  S.  Hat*Bn 
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lalia  Katia 
Dt  t  C  ktomat 
Vl<*pi  R'  landl 
Jeha  M,  idnglan,  M:D. 
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William  1.  M.  Mailinien 
lee  C.  Maiidputl,  Si. 
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fdgai  I.  Page 
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W.  J..  GERMAN,  .IN<.  .  '  S.  O.  S.  CINEMA  SUPPIY  CORP. 
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1f4f  ~  ANNI  IHIRAI,  PIPA 
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- -  FELLOWSHIP  PROCEDURE  - 

M«mb«n  may  propo««  lor  F*Uowibip  in  tb«  BPA  otbor  m«mb«rR  wbom  tb«y  con«i<l«r 
wortby  ol  rocognitlon.  To  b«  •llglbl*  lor  Fallowabip  a  candldot*  must  bars  bosn  a 
membsr  of  tbs  Assodatlon  lor  llvs  consscutivs  ysoxs  and  must  posssss  ons  or  mors 
ol  tbs  following  quallilcotions: 

Supsrlor  craltsmansblp  in  still  or  motion  picturs  photography  of  biological  subjsets. 
Ability  in  photographic  rsssarch  in  nsw  msthods  or  matsrkxls. 

(Tbsss  rsqulrs  subntission  ol  sridsncs.) 

Meritorious  contributions  to  biological  photography  orsr&U  through  sustalnsd 
organisational  work. 

Two  sponsors  ars  rsqulrsd.  Tbs  sponsors  should  bs  wsll  acqucdntsd  with  ths  candidots's 
work  and  ready  to  furnish  the  B^rd  with  details  ol  his  expsrlsnos  and  achlerements. 
Those  who  wish  to  sponsor  a  member  whom  they  believe  to  be  eligible  should  request 
a  Fellowship  Application  form  from  the  Secretary  of  the  Fellowship  Committee: 
Mrs.  Maria  Ikenberg,  University  of  Illinois,  904  W.  Adams  Street,  Chicago  7,  Illinois. 
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High  speed  Photography  of 
Mandibular  Fractures* 


DONALD  F.  HI  KI.KK,  I’ll. I). 

.\>sisiaiit  of  Anatomy,  Department  of  Anatomy 

'The  t’niversity  of  Mi«'hi(;an  Me»lieal  School,  Arm  Arbor,  MiehiKiin 


Introduction 

TN  order  to  bettor  underst.ifid  fractures 
of  the  faci.tl  skeleton,  a  project  was 
initiated  several  years  aj^o  which  itwolved 
ehtneal  and  experimental  studies.  Dc' 
tailed  studies,  thus  tar,  have  been  fo- 
eused  on  the  lower  jaw  in  an  attempt 
tt)  determine  the  biomechanics  of  frac' 
ture  production. To  answer  the 
question,  “How  does  the  mandible  trac' 
ture?”  enjijineerin^  principles  involvinjj 
stresses  and  str.uns,  impacts,  energies, 
and  forces  had  to  be  dealt  with;  consc' 
quently,  enj'ineerinj'  techniques  had  to 
be  employed.  The  techniques  were  noio 
destructive  testinj»  procedures  usinjj  a 
brittle  strain  sensitive  lacxju'er^ — Stress- 
coat*  —  and  strain  I'aj'es'. 


able  to  ascertain,  no  oiie’ up  to' this  tinie 
has  actually  seen  a  Kmc  bre;ik,  that  is, 
at  speeds  slow  enoutjh  to  accurately  de¬ 
termine  the  mechanism  in  the'prodvtctii'in 
of  Ixme  fractures. 

Materials  and  Methods 
lost  Specimens 

Human  mandibles  were  used  in  all 
tests.  The  size,  state  of  dentition,  or 
method  of  post-mortem  handling  (de- 
gfeasinji,  bleaehinii,  etc.)'  of  the  bones;; 
were  not  criteria  in  the  siilection  of  test  • 
.specimens.  Some  were  cleaned,  det;re«s- 
ed,  and  bleached,  whereas  others  were.- 
not.  All  stajjes  of  dentition  were  also; 
represented  in  the  various  specimens. . 

Cameras  '  :  '  : 


When  some  of  the  early  finds  were  The  Cameras  used  in  this  study  were. 
presented  to  medical  and  dental  groups,  an  Eastman  Kodak  High  Speed**  and  a  .  •  ' 

the  results  were  not  easily  comprehended  Wollensak  “Fastax"  WFl.***  Both'  •'  .  ' 

by  them,  for  these  groups,  in  general,  are  cameras  hold  lOO-fixjt  rolls  of  lftnVm.\  . 

neither  familiar  with  these  testing  meth-  .  film.  The  Eastman  camera  is  capable  of.-.-. 
ods  nor  the  interpretation  of  the  results.  running  up  to  a  speed  of  3,0fH)  frames  '  -  •  .- 

Therefore,  as  a  dramatic  corollary  to  our  per  second  (fps)  at  standard  line  volt-  '  .  ;. 

non-destructive  tests,  and  to  increase  our  age  120  volts.  The  Fastax,  when  used  ^ 

understanding  of  the  mechanisms  of  bone  _■  with  the  Power  Control  Unit,  can  'reach  ‘  ' 

fracturing,  high  speed  cineiruitography  16,000  fps.  Using  a  mask,  the  frame  '. .  '  ' 

was  employed.  As  far  as  we  have  been  size  in  the  latter  camera  was  8  mm.  single . . 


*STRFSS(!OAT,  Magnaflux  (',<irpt)fatjon.  Chicago,  Illinois. 

*Thi4  .investigation  was  supported  by  reseSirch  grant  D  H95d&2  from  the  United  States  Public  Health  Service;  ' 
National  Institute  of  Dental  Research. 

**  Presently  made  by  Heckman  and  Whitley.  San  (!arlos,  California. 

*  .*  *  ycatllensak  Optical  Company,  Rexhester  21,  New  York.  . 
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width,  .whereas  with  the  Eastman,  re- 
suks  were  obtained  oh  full  16  mm. 
frames.  In  sftime  of  the  tests  a  second 
Wollensak  F,tstax  camera  mixlel  WFl7'  ' 
T  was  als(i  used. 

Film,  Lights,  and  Accessory  Equipineirt 

In ‘the  tests,  lOOdixit  rolls  of  K<xlak 
Tri'.'X.  Negative  (ASA  Rating  -2. SO), 
.16  mm.  film  was  used.  In  order  to  record 
the'actioh  at  maximum  or  near  maximum 
camera  speed,  the  event'camera  time  in- 
terval  was  carefully  calculated.  Six,  750- 
watt  Keunxl  Photo  FKhxJ  lights  were 
used  as  the  light,  source.  Each  light  was 
ad  justed  separately  so  as  to  get  maximum 
subject  illumination. 

A  \W)llensak  WF'.)01  .Fastax  Power 
Control  Unit!  with  timing  units,  oix'  for 
the.  camera  and  one  for  the  event,  was 
used  to*  combine  the  Fastax  camera  and 
the  event  (Fig.  1).  When  a  second 
Fastax  camera  w,\s  used,  it  was  con- 
tfolled  through  .“its  own  Power  Unit 
which  was  connected  to  the  other  Unit. 
•This  arrangement  was  as  follows:  the 
s<'»1enoid  s.witch  was  attached  to  the  event 
timer  and  one  Fastax  to  the  camera  timer 
;ot  one  Power  Urnt.  The  starter  button 
of  this  Lhht.was  removed  and  replaced 
by  a  connecter  which  was  attached  to 
.the  se'cond  Power  I  hut  thnuigh  the  event 
.tim<’r.  The  camera  timer  of  this  Lhiit 
was  connei^ted  t(^  the  second  Fastax 
camera.  The  start- button  of  the  second 
bhiit  a<:tivated -the  stilencud  switch  and 
l»tli  cameras  (Fig.  2). 

The  jig-  apparatus  consisted  of  a  heavy 
K.'nch  vise,  mounted  on  a  steel  plate 
which*  was  securely  fastened  to  a  two 
inch  thick,  wexxi  panel,  measuring  3  x  3 
feet.  Side  views  of  each  specimen  were 
obtained  by.  a  bent  ferrotype  plate 
mounted  behind  the  vise  (Fig.  2).  A 
.drop  tube,  four  feet  in  length,  permitted 
•iccurate  impai;t  points,  and  through  it 


.  passed  the  one  inch  diameter  steel  hkI. 
weighing  three  pounds.  A  solenoid  switch 
•  connected  to  the  Power  Unit  provided 
;  the  automatic  release  mechanism  for  the 
bar.  The  energy  applied  to  the  jaw 
varied  Ix'tween  6  and  12  hxit  pounds. 

■  A  gray  card  was  placed  behind  the  test 
specimen  for  Ivtter  contrast  between  the 
Kme  and  the  background. 

Procedure 

Each  mandible  was  securely  mounted 
in  a  bar  of  WtVxJs  metal,  a  Knv  tempera- 
ture  alloy,  so  that  a  line  Ix'tween  the 
point  of  the  chin  and  the  condyles 'was 
per|X'ndicular  to  the  base  plate  itself. 
This  was  then  securely  fastened  into  the 
laws  of  the  vise.  The  drop  tulx'  was 
orientated  so  that  the  impactor  hit  square¬ 
ly  on  the  point  of  the  chin. 

The  sequence  of  events  for  one  run 
were  correlated  by  means  of  a  count¬ 
down,  during  which  time  the  lights  Were 
turned  on,  the  Eastman  camera  started, 
and  finally  the  Fastax  camera  (s)  and 
event  sequence  initiated.  Immediately 
after  the  drop  was  completed  the  frac¬ 
tured  mandible  and  all  fragments  were 
placed  in  a  properly  labeled  envelope 
for  study  at  a  later  time.  The  Eastman 
camera  was  used  for  full  view  recording 
—the  mandible  and  its  two  mirror  im¬ 
ages;  the  Fastax  (WFl)  recorded  a  close- 
up  of  the  chin  area,  while  the  other 
Fastax,  when  used,  was  hx-used  on  the 
right  condylar  area. 

Camera  Speed 

The  Eastman  camera  speed  was  near- 
maximum  on  all  tests  (2,680-3, OOO' 
frames  per  second).  After  some  early 
testings,  the  calculations  for  the  event- 
camera  time  delay  for  the  Fastax  camera 
( WFl )  gave  near  top  film  speed  ( 1 2,000- 
15,000  frames  per  second).  When  btith 
Fastax  cameras  were  used,  the  calcula- 


Figure  1.  Power  Control  Unit  as  used  for  synchronization  of  the  camera  with  the  event. 


•Figure  2.  Positional  arrangement  of  testing  and  recording  equipment.  Camera  A  Eastman 
Kodak  High  Speed;  Cameras  B  and  C  —  Wollensok  Fastax  models  WFl  and  WF17-T  re¬ 
spectively;  D  and  E  Wollensak  Power  Control  Units.  Note  the  bent  ferro  type  plate  behind 
the*bon6  which  was  used  to  visualize  side  views  of  the  specimen. 


tiohs  needed  to  he  more  entieal  in  that 

•  •  •  . 

.  here  both  eameras  had  to  he  started  at 
different ‘times,  and  the  event  initiated. 

.  However,  maximum  speed  on  the  WF' 

•  ^  J7'T;  eamera  (6,000  tps)  was  obtained 

with  near  maximum  speed,  as  above,  on 
the  other  Fastax  eamera  (WFl). 

Discussion  ‘ 

.  Some  30  mandibles  were  fractured  in 

•  front 'of  the  high  speed  eameras.  From 

•  ‘these  tests  a  13'minute  movie  entitled, 
.'“.The  Pnxluetion  of  Mandibular  Frac' 

*  *tures,"  has  been  produced.^  This  com' 

■  '  pleted  film  utilized  only  the  all  over  view 

•  •  'Cine  Spcnal,  Eastman  Ktxiak.  Rtxhcster.  New  York 


of  the  Eastman  camera.  For  effect,  a  test, 
taken  with  a  16  mm.  mpvie  camera*  at 
16  fps,  was  used  at  the  very  beginning 
of  the  film.  Here  the  action  and  result' 
ing  fracture  occur  so  fast  that  the  entire 
event  cannot  be  perceived.  Following 
this,  high  speed  film  strips  are  then  used. 
The  difference  in  the  speed  of  the  events 
is  dramatically  shown,  and  in  this  way, 
the  value  of  high  speed  v'inematography 
is  quickly  noted  by  the  audience.  In  the 
film  each  high  speed  test  is  repeated 
three  times. 

The  advantages  of  using  high  speed 
cinematography  are:  1.  To  actually  see 
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Figure  3.  Full  view  of  mandibular  fractures  (test  44),  3,000  frames  per  second- 
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Figure  ,4.  Close-up  view  showing  subcondylar  fractures  (test  47) 
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Figure  5.  Fracture  production  on  the  inner  aspect  of  the  inner  mandible  (te^t  54),  12,480  frames 
per  second. 
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the  production  of  the  fractures,  an  event 
which  otherwise  cKCurs  t(xj  fast  for  the 
eye  to  perceive.  By  “slowing  down”  the 
action  fn  high  speed  photography,  one 
(fan  repeatedly  study  the  event..  2.  As  a 
dram’ktic  presentation  to  clinicians  to  in' 
•dicate  the  amount  of  deformation  of  the 
hone  at  impact,  this  technique  is  unsur- 
■passed.  By  projecting  the  films  at  silent 
filrh  speed  (16  fps)  and,  for  presentation, 
repeating  the  same  event  three  consecu' 
tive  'times,  one  can  concentrate  on  a  dif' 
ferent  area  of  the  picture  each  time  to 
•see*  the  specific  details  therein.  3.  To 
•correlate  and  to  reinforce  the  non'de' 
structive  testings,  high  speed  cinematog' 
.ra'phy.  has  proved  to  be  of  value.  The 
lion'dcstructive  tests  indicate  the  high 
tensile  strain  areas,  that  is,  the  areas- 
•where  failure  (fracture)  of  the  material 
would  (Kcur  if  the  energy  of  the  impact 
were  sufficient.  With  fracturing  impacts 
and  high  speed  photography  one  can 
see  these  specific  areas  fracture,  and  from 
the  film  records  a  study  of  the  mechanism 
of  fracturing  can  he  carried  out. 

.  .The.  technique  of  high  speed  cinema- 
^  tography,  as  applied  here,  has  been  high- 
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ly  successful.  Because  of  its  usefulness,' 
it  is' being  applied  to  other  areas  in  the 
study  of  biomechanics  in  our  laboratory. 

Conclusions 

1.  A  new  use  for  high  speed  cinema¬ 
tography  is  described.  Using  human 
niandibles  with  fracture  producing  im¬ 
pacts,  one  can  readily  visualize  the  meth- 
(xJ  of  failure  of  the  bone. 

2.  Utilizing  this  technique  in  bone 
biomechanics  adds  to  our  understanding 
of  the  mechanisms  involved  in  fracture 
production  and  substantiates  the  results 
obtained  by  other  testing  procedures. 
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NOW  IS  THE  TIME 

Parties  who  intend  to  give  attention  to  lantern  exhibitions  during 
the  comiOK  autumn  and  winter,  should  be  warned  not  to  put  otf 
their  preparation  work,  rehearsals,  etc.,  too  long.  The  cause  of 
a  great  many  failures  is  the  going  into  the  field  without  experience 
and  ample  preparation.  As  intimated  by  a  correspondent  on 
another  page,  no  one  has  a  right  to  go  before  an  audience  without 
proper  experience,  and  expect  to  give  satisfaction;  and  apparatus 
badly  worked,  and  slides  arranged  in  a  slovenly  manner,  will 
re.sult  in  your  receiving  the  cold  shoulder  the  next  time  you 
come  around,  and  you  will  deserve  it. 

Excerpt  from  “The  Magic  Lantern,"  August,  1878 
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Simplified  A365m)u,  Photomicrography 
with  Improved  Results* 

H.  M.  SIMNKLL 

Research  1  .ahiiratories,  Kasttnan  Kodak  Company,  Rochester,  N.Y. 


History 

HE  original  investigation  hy  Trivelli 
and  Loveland’  of  the  use  of  the  near- 
ultraviolet  region  for  p  otomierography 
showed  the  improved  resolution  possible 
with  the  near-ultraviolet.  This  was  fol¬ 
lowed  hy  the  commercial  introduction 
by  the  Bausch  and  Lomb  Optical  Com¬ 
pany  of  a  series  of  objectives  spherically 
corrected  for  AKi5m/i  and  achromatized 
for  A363m/i  and  A346m/(,.  Although  the 
method  was  capable  of  producing  im¬ 
ages  superior  to  that  with  blue  (A4.36m/i,) 
light,  it  received  no  general  acceptance 
from  photomicrographers,  and  the 
Bausch  and  Lomb  objectives  were  soon 
dropped  from  production. 

There  were  many  reasons  for  this  lack 
of  acceptance:  Special  objectives  useful 
(inly  for  A363m/ui  were  needed.  A  special 
immersion  fluid  was  required.  The  im- 
mersuai  objective  was  not  perfectly 
achromatized,  and  this  necessitated  a 
f(KUs  correction  from  the  very  poor 
quality  visual  green  image  to  obtain  a 
go(xl  ultraviolet  Lkus.  The  optimum 
tube  length  was  not  always  the  specified 
16()mm,  requiring  a  photographic  de¬ 
termination  of  the  optimum.  The  theo¬ 
retically  p()ssible  improvement  in  reso¬ 
lution  was  small  (from  O.llfi  at 
A436m/i,  to  0.1 4;u,  at  A363m/A).  Incorrect 
usage  often  produced  inferior  negatives. 


For  most  photomiefographers,  the  results 
did  not  warrant  the  expense  of  the  ad¬ 
ditional  equipment  nor  the  troubk'  of 
adopting  an  exacting  method.. 

After  Spinell  and  Loveland"  had  de¬ 
termined  the  extent  to  which  spherical 
aberration  introduced -by  incorrect  ob¬ 
ject-space  conditions  could  be  eliminated 
by  simple  mechanical  adjustment  of  the 
tube  length,  it  was  apparent  that  excel¬ 
lent  negatives  could  be  obtained  at 
A363m/x  with  a  conventional  apochro- 
matic  objective  by  adjusting  the  tube 
length.  Such  a  procedure  eliminates  the 
need  for  special  optics  and  special  im¬ 
mersion  fluids,  and  it  fits  into  a  photo¬ 
micrographic  routine  without  causing  a 
complete  disruption  of  that  routine. 

Optimum  Tube-Length  Tests 

A  2mm  apochromatic  objective,  N.A. 
1.3,  was  selected  for  the  test  for  these 
reasons : 

1.  Apochrom.ats  are  generally  spherical¬ 
ly  corrected  for  the  green  and  blue 
region.  Hence,  the  tube-length  ad¬ 
justment  needed  to  correct  spheri¬ 
cally  for  the  near-ultraviolet  region 
should  be  less  than  for  an  achromat 
which  is  spherically  corrected  only 
for  the  green.  A  most  important 
concomitant  of  this  situation  is  that, 
since  the  difference  in  optimum  tube 
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i  ^  lengths  between  ultraviolet  and  blue 

•  ■  wavelength.s  is  small,  a  very  high 

quality  blue  image  is  obtained  for 

•  ‘  visual  focusing. 

2.  Such  a  high'apcrture  objective  pro> 

.  vides  not  only  the  most  sensitive  test 

•  but  also  the  nn)st  practical  one.  The 
;•  near'ultraviolet  is  used  because  it 

•  affords  slightly  higher  resolution  and 
often  a  desired  differential  absorp' 
tion.  If  this  high-aperture  objective 
could  be  used  successfully,  then  cer- 

•  -  •  tainly  lower-aperture  objectives  could 
..  alsi)  be  used.  However,  the  lower- 

aperture  objective  would  probably 
.  be 'used  only  for  differential  absorp- 

•  tion  studies. 

The  optimum  tube  length  for  .  this 
objective  at  A36.‘)m/ui  was  determined 
photographically.  Photomicrographs  were 
made  using  tube  lengths  differing  by 
.increments  of  lOmm  until  the  optimum 
had.  been  bracketed.  Additional  photev 
micrographs  were  made  using  .Smm  tube- 
•I’ength  changes  on  Kith  sides  of  the  ap¬ 
parent  optimum.  Image  distance  was 
adjusted*  for  each  tube-length  change  to 
maintain  a  magnification  of  2.‘i00X-  Four 

•  negatives  were  exposed  at  each  tuK'- 
Icngth  setting.  A  very  slight’  {VAfi)  fcKUs 
change  v\as  made  between  each  nega¬ 
tive.  One?  interesting  fact  was  observed: 
The*  ultraviolet  focus  was  2%/^  outside 
the. blue  focus,  irrespective  of  tuK' 
length.  The  optimum  tube  lengths  for 
the  blue .  and  green  were  then  deter- 

.  mined  using  the  “star  test.”-  The  tuK* 
length  for  the  blue  as  indicated  by  the 
^  ’  star  test  was  confirmed  photographically. 
Th’e  results  were  so  unexpected  that  a 

•  second*  test  was  made  using  a  second 
objective  of  the  same  manufacturer.  The 
first  objective  is  approximately  l.S  years 

.  old;  the  second  is  new.  As  can  be  seen 
in  Table  I,  tuK'  length  is  independent 
of  wavelength. 


A  second  set  of  star  tests  was  run  with 
both  objectives,  using  a  2.‘iX  compen¬ 
sating  ocular.  A  wavelength-dependence 
greater  than  the  tube-length  tolerance 
established  photographically  with  the 
l.^X  t>cular  was  found,  so  no  further 
testing  was  done  with  the  2.')X  ocular. 

Since  many  photomicrographs  arc 
made  using  uncovered  preparations,  an 
additional  test  was  run  to  determine  the 
optimum  tuK*  length  for  preparations 
without  a  cover  slip.  As  expected,  the 
optimum  tube-length  difference  between 
the  blue  and  the  ultraviolet  was  small 
enough  to  be  ignored  for  most  purposes. 
A  .‘imm  change  from  optimum  in  tube 
length  produces  a  barely  detectable 
image  degradation.  The  two  tube  lengths 
were  only  .“imm  apart  (see  Table  II  for 
these  results) . 

Magnification 

i  C'ff  interest  to  the  photoriiicrographcr 
is  the  change  in  magnification  due  to  a 
change  in  wavelength,  i.e,,  lateral  and/or 
longitudinal  color.  A  four-point  photo¬ 
graphic  magnification  calibration  (i.e., 
magnification  vs.  image  distance)  was 
made,  the  older  objective  and  the  l.'iX 
compensating  ocular  being  used  for  Kith 
the  blue  and  ultraviolet  radiation  The 
magnification  range  was  from  220()X  to 
290()X.  No  effect  of  wavelength  on 
magnification  could  be  measured.  The 
accuracy  of  measurement  was  better  than 
'/4  of  1  percent. 

Practical  Comparisons 

A  series  of  photomicrographs  of  the 
•same  field  were  then  m,ade  using  the 
manufacturers'  specified  tube  length,  the 
empirically  determined  optimum  tube 
length  for  the  existing  condition,  blue 
light  and  ultraviolet  radiation  (Table 
III),  with  and  without  a  cover  glass.  As 
can  be  seen  from  an  examination  of  the 
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TABLE  I 

Optimum  Tube  Length  for  Green,  Blue,  and  Ultraviolet  Radiation 

Objectives:  2mm  Apochromals,  Bausch  and  Lomb. 

Ocular:  15X  Compensating  Bausch  and  Lomb  (new  design). 
Substage  Condenser:  Leitz  Aplanatic-Achromatic  N.A.  1.40. 

Light  Source:  General  Electric  C-3  H85  Mercury  Arc. 

Filters:  A546m/x  —  Kodak  Wratten  Filter  No.  77A. 

A436m/i  —  Kodak  Wratten  Filter  Nos.  34  2A  i  38A. 
A365m/ii  —  Kodak  Wratten  Filter  No.  18A. 

Test  Object:  Star  test — aluminized  slide  with  pinholes. 

Photographic  —  fine-grain  silver  halide 
dispersed  in  gelatin. 

Immersion  Oil:  Crown. 

‘Cover  slip:  Corning  No.  IV2,  0.18mm  thick. 

Boom  Temperature:  24  "C. 


Wavelength  (m^) 

Old  Objective 

Optimum 

(mm) 

Tube  Length 

New,  Objective  (mm) 

546 

130 

150 

436 

130 

150 

365 

130 

150 

‘Optical  contact  between  the  cover  slip  and  the  test  object  was  made  with  Crown  Oil. 


photomicrographs  (Figures  1'9),  the  and  of  Figures  9  and  8  shows  the  superi-' 
ultraviolet  photomicrographs  taken  with  ority  of  ultraviolet  over  the  blues,  even 
the  aptK'hromat  set  at  the  optimum  tube  with  incorrect  tube  length, 
lengths  are  of  the  highest  quality.  The 

very  slight  superiority  of  these  phut,)-  Additional  Useful  Information 

micrographs  over  the  one  taken  with  the  Several  factors  about  near  iiltraviolet 
special  A.^6.*)m|ut  achromat  may  not  be  as  photomicrography  which  are  quite 

clear  in  the  halftone  repnxluction  as  it  relevant  have  not  been  mentioned  in  the 

is  in  the  original  photomicrographs,  main  text  of  this  paper,  since  they  are 

Figure  .“i  was  omitted  from  the  reproduc-  the  result  of  accumulated  experience 

tion  since  no  difference  could  be  de-  rather  than  of  factors  specially  deter' 

tected  between  it  and  Figure  6.  The  mined.  Illumination  from  the  mercury 

10mm  tube-length  difference  between  arc  used  as  a  light  source  is  somewhat 

these  two  was  obviously  within  the  toler-  diffuse.  This  undoubtedly  contributes  to 

ance  for  tube  length.  Figures  4  and  6  the  lack  of  sensitivity  of  the  system  to 

are,  as  expected,  of  the  same  quality,  lamp  condenser  fcKus,  An  ordinary,  un- 

This  quality  is  definitely  lower  than  that  corrected,  double  spectacle-lens  type  of 

of  the  preceding  ultraviolet  photomicro-  lamp  condenser  is  used.  It  has  been 

graphs.  Comparison  of  Figures  7  and  6  found  quite  satisfactory  to  fcKus  the  con- 
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.  ■  TABLE  II 

•  .  Optinuiin  Tube  Length  for  Xireoii,  llliie,  tind  Ultraviolet  Radiation 

Objectives:  2mm  Apochromats,  Bausch  and  Lomb. 

'Ocular:  '  I5X  Compensating  Bdusch  and  Lomb  (new  design). 
Substage  Condenser:  Leitz  Aplanatic-Achromatic  N.A.  1.40. 

Light  Source:'  General  Electric  .C-3  H85  Mercury  Arc. 

Filters:  •  A546m;i  —  Kodak  Wratten  Filter  No.  77A. 

\  A436m/i Kodak  Wrat'ten  Filter  Nos.  34 2A  •  38A. 
A365m/i  —  Kodak  Wratten  Filter  No.  18 A. 

Test  Object:  Star  test  —aluminized  slide  with  pinholes. 

\  •  ’  Photographic  —  fine-grqin  silver  halide 

•  ■  •  .  dispersed  in  gelatin. 

Immersiop,  Oil:  Crown. 

Room  Temperature:  24  ®C.  •  \ 


Wavelength  (m^) 


Optimum  Tube  Length 

Old  Objective  (mm)  New  Objective  (nim) 


546  ...  165 

436-  ••  1-50 

.365  145 


195 

180 

(not  determined) 


‘  denser  t\)r  the  blue  li^ht  whether  i^reen, 
.blue-,  ot  ne.ir'ultravu)let  r.idiation  was 
used.  If  It  is  desired  to  cheek  the  actual 
ultfavjolet  tocus,  a  -white  luuidkerchiet, 
or  other,  white  cloth;  laundered  in  a 
.  iinidern  determent,  will  provide  an  excCb 
lent  fluorescent  screen. 

Achromatic  sul'*stage  condensers  of 
several  ihanutacturers  including  Bausch 
•  and"  Lomb,  American  (Optical,  Leifs,  and 
Watson  have  been  used  for  near  ultra' 
violet  photomicrography.  All  these  coiv 
.dehscrs  have  suthciently  ginid  chromatic 
correction  so.  that  a  ijihkI  blue  focus  is 
also  a  ^ihhJ  nc<ir'ultraviolet  fcKus.  Again, 
'this  is  easy  to  check  as  most  people  have 
suriicient  visual  sensitivity  to  AJb.Smp  to 
K'  able  to  check  the  Lkus  of  a  substage 
condenser  simply  by  ol-iserving  an  illumi- 
.  ivted  fh'ld  previously  fiocused  in  the 


.visible  blue.  Ubviously,  Kohler'type 
illumination  is  inferred. 

Photographic  materials  for  near  ultra- 
violet  photomicrography  .should  not  lx* 
chosen' on  the  b.isis  of  publhshed  data  for 
•exposure  indexes  or  gammas,. since  higher 
speeds  and  lower  gammas  than  these  are 
usually  obtained.  As  a  general  rule,  one 
should  select  cither  ordinary  (unsensi' 
tized)  or  orthix'hromatic  material,  ab 
though  Some  panchromatic  materials  may 
Ix'  suitable.  Some  materials  may  contain 
emulsioif  addenda  which  limit  the  gamma 
and  density  of  an  ultraviolet  ncg.itive  to 
unsuitably  low  values. 

Siininiary 

Use  of  Crown  Immersion  Ckl,  a  Coriv 
ing  No.  l'/2  cover  glass,  a  Bausch  and 
Lomb  2mm  apix'hromatic  objective,  and 
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TABLE  III  ■  .  . 

Fhoto^^raphic  Test  of  Simplified  MethcKl.  Data  for  Figures  1  through  9 

Light  Source:  General  Electric  C-3  H85  Mercury  Arc.  . 

Filters:  A43Gm/<,  —  Kodak  Wratten  Filter  Nos.  34 2 A.-}- 38 A. 

A365m/i  —  Kodak  Wratten  Filter  No.  18A. 

Photographic  Material:  Kodak  Contrast  Process  Ortho  Film. 

Exposure  Time:  A436m/i  —  8  sec.;  A365m/<  —  4  sec. 

Development:  A436m/i — 2 ‘/a  minutes  in  Kodak  DK-50  at  20®  C. 

A365m/<  — ^  4  minutes  in  Kodak  P-19  at  20®C. 

Gamma:  2.5.  •  • 

Substage  Condenser:  Leitz  Aplaiiatic-Achromatic,  N.A.  1.4.  •  ' 

Objectives:  Bausch  and  Lomh  l.7  Special  A365m/f  Achromdt.* 

Bausch  and  Lomb  2mm  Ap)ochromat.  .  ’ 

Ocular:  Bausch  and  Lomb  15X  Compensating  (new  type)  . 

Sample:  Silver  halide  dispersion. 

Cover  Glass:  Corning  No.  IVa.  O.lBrnm  thick.  •  ’  .  •  .  •  ' 

Immersion  Oil:  For  Apochromqt  Crown  Oil.  / 

For  A365m/i  Achromat  —  Sandalwood  Oil..  ’  *. 

Magnification:  2500  X.  *  ‘  ‘  •  . 


Figure 

Objectve 

Wavelength 

Tube  Length 
(mm)  ■ 

Cover  "• 

■  '.’Cf/ass 

Focus  ^ .  . 
Correction 

1 

A365m/i  Achromat 

365m/i 

■  140  ■ 

No  •  = 

■  “f"  3/J. . 

2 

2mm  Apo 

•  365mji(  . 

•  130  • 

•  •  Yes  •• 

to 

■  3 

2mm  Apo 

.  365m/i 

145  • 

•No  ... 

■  4  ■ 

2mm  Apo 

;  436m/i 

130 

Yeh  '. 

None 

5- 

2mm  Apo 

436m/i 

;  150 

No  '  . 

'None 

.  6  ■ 

2mm  Apo 

■  436m/i 

160  -  ■ 

No-.  •. 

Nop^-  ,  . 

7 

2mm  Apo 

365m/f 

160. 

.■  No  • 

.  —  3=»/4/.,'- 

8 

2mm  Apo 

436m/f 

•  160  . 

Yes. 

■■  Noiie  ■ 

•9. 

2mm  Apo 

365m/i. 

160  • 

..  Yes 

‘This  objective  was  designed  lor  X365m^  photomicrography.  It  was  specially  corrected  by  the 
manufacturer  for  use. without  a  cover  slip.  Although  160mm  was' the;  design  tube-length,;  the .• 
optimum  tube-length  was  found  to  be  140mm. 
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Photomiciogiapha  ol  .•tlvot  haltd*  diapoiliton  darn'oiiBlipling  quctUty  obtalnabla  with  mathnd 
daaciilMtd.  Maqntliculton.  2S00X.  (So#  Table  III  loi  complete  detnlla). 


^  •  TiJ«a*  Jit 

*  :•%  1  ^  ^ *1 

‘  JL  d  ‘  : 


1  •  •  '  * 


i  t  -'Jm  ■*••  •  •  *  ••  f !/ .  ■'  •  .1 


Fiqute  1.  Special  achiomat  at  optimum  tube  Figuie  2.  Conventional  apochromat  at  optimum 
length.  A36Smf<.  No  cover  glaaa.  tube  length.  A365m/i.  With  cover  glaea. 


figurlft  3.  Apochromat  o*  optimum  tube  length.  Figure  4.  Apochromat  at  bptimum  tube  length. 
A365m^.  No  cover  glaaa.  A436mf>.  With  cover  glaaa. 


Sintpllllwd  A365m;i  Kliotomicroqiaphy  with  fmpTOViid  BabuIIi  IBPA  Vol.  29,  No.  4  1  J  |, 


Pholuinlctnqniphii  of  «llvfu  huridv  -diaparalon  datnonalrollng  quality  ohtciIncihU  witir  method 
daRaiih«d.  Mu(|tiiiicallon,  2!)00X,  (S«a  Tnhiw  IM  lor  complnts  d^triila).  ,  *  . 


I'iqura  &  Apochromtil  qt  standard  tube  length. 
A4.36tn/i.  Mo  cover  qiau.'j  Flq‘.  5  bfhilted,  see  text.-J 


Figure  7.  ApbchroTnot' qt  standard  tube  length 
A365m^r.  -Mo  co^er  glass. 


Figure  9.  ApoChromot  clt  standard  tube  length. 
A365m/x.  With  cover  glass.  * 


Figure  8.  Apochrornat  at  standard  tube  length. 
A436m/i.  With  cover  glass. 
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n.  M.'HpIniiir 


.  .  .»  1 .i'urppon.<*,utn^'(H'ul.»r  .»(  <hc  ojMi  r  »)l.'|\vtivir  <qvii.illv  iK'ninjio-il 
U’niith  \yill  pnaMo'tlu*  photo*  uUijvioKm  p]»tUoiuu'io)>;Mp1»y. 

•  ,  nuoi-omapher.to  mako  ph.XointcrouiapUH  |t  m  not  knovvn  vvIumIut  tlu'^'ioMiliM..  ’ 

Mt  oitlu'r  tiu'  I'lvio  Of  tlu‘  lu'af’ultfaVtolot  y^.||i  it|>taiiu*ci  with  apo(hion<at»  aiul  .  ’ 
f<*Hu»n  hy  .'*t*>plv  ohanwmn  to  tlu^  'ap  l.sy  comprjinaim^  oiiilarH  o1  othrr  ' 
•*pn>pftato  h^lU  hltof  aiul  cxpoNUH-  tiino.  .  ma‘milai“nirrr,-».  fCMiltx  "vv.ill  nf»i  ‘  - 

I'of  the  tihvavtoh'.t,  tho’  tuu'  .hvtif*  i**  hr  ohtanuHl-wilh  akhrom.ii*  or  IhiontOi*.:  • 

•  ■  .  Mwxl  :u,,  t, ,,,,,, WiH-  f.vu.:  .  ;■  wui,; 

^  •  Optmuim  tvilv  loo^lh  lor  A..u;.S»ip  \vill  l.y^l  iv  uwil.  This  hiyh’ 

•  Iv  tho  .xaiuo  as  that  1t>r..-  thr  hhir  rrhaottvo  iiuiox  i.H  an  importanf  iarlot 

'•  .  .(,V4*V»mp).  Tin*  optimnm  h*r  iW  hhio  ,n  ohtannhu  tho  sphonoah  oornvtion.  A 

.  .  v'an  ^Ix*  vniu.'.klv  vlotoimiiuxl  hv  tho  f»tar,  ot>vor  shp  ol  htwrr  rohr.uttvo  nulox  will 

^  to.st.  Ma^iuliCatuin  with  A.Vi.Sm/*, will  iv  ranso  a  ihlloiontial  ol  (iptiimiin.  tnlv 

•  •  tlx*  .tamo  a.t  lor  tho  hhio  (.V4.\fvmp).  lonj^ths  ovoi  tho  wayolonuth  ran^o  to.tt; 

'  Tho  motlxxi  is  nivatly  simphlioil  il  •  An  oxtiomo  oaso  ol  tins  is  tho  nso  ol  tho 
.  preparations  aro  oovoro*.! with  tho  ivcom*  nnvovoroil  ohioot.s  (I'ahlo  II).  -  . 

moiuloJ  ooyor  slip.  Many  ‘  unoovoirxl  l  lVo  iiso.  ot  A.VAin/i  is  rivoininciuloil 
pvparatuyvs  oan  Ix' oovoroil  h>-  tho  .simj>lo  only  lor  fhoSo  oaw'S  whoio  tho  hi«ho.Hi ' 

•  ..  pirxv.xt *«i|  prv'.xsin^*  U  oovor  slip  nito  .i  iv.sohjltitn  obtain. il'lo  with  ^jl.iSs  Optios  is  • 

**.  .small  (.hop  ol  ohjootivo  immorsionoil  rov|niio».r  or  lor  vlilforo.nlial  absorption',- 

plaoixlron  tho  pivparation.- U '  unoovor'al  It  is  m'tt  snu^jostoJ  th.it  it  lx*  n.s'oJ’ to 

•  ^  •  prop.irattons  imi.sli  Ix'  •n.sov.l,'  a  small  do*  ropl.iCx'  visiblo'h^ht  photomioro^r.iphy, 

ohMso  in  tho  tulx*- loiijith  Irony  th.U  lot  ‘ 

•  ’  .bhio  lij^ht  1.S  rov|unOvl  1*01  tho  Ix'st  ro<*rilt,s  ’  im<i  uh.sai-mio  Rti  i  si  n*,i  » 

,  ***.ni  tho  noar  ultraviolot.  i  invt'iit  a  i*  it,,  smt  lovrUmi.  k.  h.  iuks..  ^ 

,  ,  ,  *  ».  11  '  1  I  I  II  -miiniHisi.llv  iif  Silver  ll(ilulr  tiisiiiv  wiiti  tJliij 

*.  ^  Ixrlhnvin^j  tho  pnvovluro  vlo.sorilvvl  Will  vm.Ici  l  ishi.  .I.  tVr:  .Si,k,  Am  .’(M)7  (  l«)MO  ,  . 

•  prrxIvK'o  noar  ultraviolot  idiptomioro*  I-  SpisrH.  i*  m  .  snti  tovrUnU.  r.-iv.  oinm  oi  tin 

.  ,  1  •  ,  ,  ,  ,  •  llHini  .Slime  in  Mnrimopy  I  Rnv  MKrinffi.- 

•  map  I  IS  ,su|x*rior  tri  tluvso  obtainou  with  sm^.  s*i  ii')f..(M. 
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The"  Need  tor  ;i  Mecl iqii  :  . .  •,  • 

Q)nimiiiiicatic)ii  a  . 

Meclidij  Ceiiter*  ,  'T  ■  • 

— T^i—— — III  •.liiili  I  ■■■■  ■ 

JOHN  I ■'  K  A  N  K  r  j  N  1 1 1  mi:  k  ‘  \  I .  I  >:  ,  .  .  •  . 

( 'liiii.i lumi,  Aiiiiiiimv  •  ;  '  • 


I  iMvci«iiv  inMM  II,  iviriiir.iMT  ,  i 

I  I  li.is  Kvil  iiiy  cxivru'jK'i'  tlr.il  .ilim-fM. 
*  .my  iiVeniKT  4»|  •.!  •■|ndlic-.il  >ch<‘M»l 
liKully  HI  1)1  wpit.il:  Vi.ilJ  wiM,  ij  .mki'cl, 
fxpu'ss  »ii)  ‘’fxpen”  iipniKMi'  (ji)  how 
ti'.ichiDv;  whoiiUI  In*  iloiif,  )»r  on  liow  to 
(.'.oininmiji.iU'  propoil-y  will)  i1)ohc  who 
.iiv  .U'ink'  which  idc.jmn  pcth.ipi 

ih.U  iDcdic.il  ci’Dlcrs  .ire  ■.ihi*..iily  lillcil- 
wUh  iiicihc.il  coMiuiiiiiic.itKtn  cxpcrI.H. 
Tins  p.ipci,  liowi’viMi  lie.) Is  will)  the  need 
lor  .1  iin'die.d  coii)n)iniJc.i.lioii.  expert  who 
h.is  h.id  speci.il  tr.ihiiM^^  .md  h.ickf^rolinil 
in  the  field  of  cofninmire.ilion  .iiul  its 
v.irioiis  disciplines  with  speci.il  .ipplic.i' 
Otifi  to  the  lieKI  ol  iiieilicine. 

.IVih.ips  I  shoiiUI  st.irt  with  .i‘de(ini: 
lion  of  the  key  words  in  the  title  ol  fh*’ 
p.iper  .IS  is  often  ».l»nie,  hnt  I  »nii  sure 
ih.tt  the  words  “coiiininiiic.itioir'  .md 
"expert”  convey  Jiie.mm^s  to  e.ich  of  you 
which  .ue  siilliciently  ilefinite  .md  not 
ItHi  f.jr  diver).;ent  ti)  serve  iis  a.coininon 
i;rouiKl  he^mninn  lor  the  thontilits  to 
follow.  It  IS  hoped  th.if  <he  det.uliiitj;  .ot 
•the  functions  of  .1  medic. il  conimuniO.i' 
lion  expert  in  .1  n1ed.ic.1l  center- will  pic' 
ture  hill)  for  you  more  completely  and 
iiK.ire  cle.irly  th.m  any  defiiution  couki, 
.iful  vvill  (.lemonstr.ite  to  you  the  n.eed 
for  such  .111  nidividu.il  m  .1  medic.il  center 
when  you  re.ilize,  as  you  will  when  y.ou 

*  Prt^rrirtd  fhr  Atuuitfl  (ticriiiifc.  Auk  21,  1 


ihiirk  .ihout  It,  how  IvW  of  these’  func- 
’  lions.’ .ire.  heii’in  completely  or  eVen  ’.idc'  • 
ipi.tlely  i.irrietl  out  .it  the  prest-nl -time'. 

•M.my  of  the  fniu  lions  wh'ich  (.<mld  In* 
served  hy  .1  .'\ommu;nic..'ition  expert  in  .i' 
medic.i)  ce.itter.  .ice  •suv{|^i.*‘*<ed  m  rhik.loh 
hiWiii).;  p.irakraplrs.  .  .  .  • 

(.loordiiiiitioii  of  T**"MiM"dciition 
Acliv'ilien 

1  he  conimiiiiJcalioiis  expert  shciukl  .u1 
.is'th*’  ihrcctor,  .ulminjstr.itor  or  ciKirdn 
n.itor  iimler  wlxjse  supervision’  Woiikl' 
coiVie  the  iiulividiials  ’or  ilepartim'nts.' 
which  .ire  skilled  in  tiu'  j)rr|i.ir.ition  of- 
commiinic.ition  or  .iiulio-visual  m.iteri.ils, 
and  iire  skilled  in  the  •h.indlint'  of  the  - 
comiiiunk.iiion  or  aiulHj-visual  ilevices 
or  "m.ichines  hy  which  the  m.iteri.ils  ,ire 
exhihiteil  or  presented"  (l>efmifton  of 
.ludio'Visu.il  ilevicfs  front  MoII.iikI,  M.irt-' 
sell.  Slid  I  ).ividson' ) .  1  his  t^roiip  of  skill-  ’ 
.  eil  iiulividii.ils  would.  Iv,  (if  course-.,  tlu- 
photottrapher  (still  .md  nxytion  p.icture)» 
the  .irtist  or  inedical  illiistr.rtor,  (he  tele- 
.vision  speci.ih.sts,  the  judio--  specialists 
(r.idio,  recorders,  puhlic  address  s’ys- 
tenrs),  die  e(|uipment  service  specialists, 
the  duplic.itiniii  techniejues  speci.ihsts.and 
others. 

•M .  .ti  (  hi(VK<>.  Ill-  .  ’ 
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Inlu\  rinit(tllh 


Aiiivilirs  Ki'lrttni  to.  IVdi  luii^ 

•  T  hr  loaioruv  iuoiIumI  (riuhrin  havo 
not  h.ul  anv  f*p*'v‘ial  liannn^  in  thr  oiht  . 
rational  ihsrtphnr.^  tn  |Ma‘paration  lot 
thrn  trarhinj*  afwtyninrnts.  •  l'o)»rtIuM 
with  this,  tin'  srirntilir  aiul  trv  hnolouiv  al 
.ulvaiivi's-'irr  nvcnt  vrars  havr  so  lii 
rivasrvi  thr  iniiniH'i  ol  voininiinUMtion 
inatiMials,  vlrvuvs  aiul  t»vlinu|nrs  that  it 
IS  not  pi.ii  tiral  lor  tluv  iiu\Ium1  UMrlu'i, 
with  his  inanv  othri  vlntirs,  to  ail«'inpl 
to  srairh  .out  loi  hiinsril  liist  h.iiul  in- 
lonnation* roiuiMniniL;  tiu'sr  a^kanrrs  aiul 
thV  wavs  III 'which  thrv  ran  Iv  iisrvl  to 
impiovr  his  ioinnniniration  with  thr  stu 
vl^lU.  No  sini^lr  inrvhiiin  or  vlrvirr,, aiul 
thrir.*atv  many  ol  K>ih*.  rarh  with  its 
».  hainpji'iis,  rah  Iv  nscvl  lor  .thr  most; 
rllrrtivr  poitraval  ol  all  .arr.is  ol  rvrn 
a  sinijlr  j'lrstuitation.  I  hr  n'lniminira  . 
t\,on  rxprrt  wiuiKl  Iv  pirp.irnl  to 
worthwhilr  ahvirr  on  whir.h  iiuvluiin  or 
trrhnilpir  roiilil  lv.st  put  arro.ss  .toy  pai 
t-iriilar  part  ol  a  pirsmtation  aiul  hr 
roviKI  rxpv'vhtr  its  usr  hv  rallini^  «vn  thr 
appiopriatr  sprriahst  or  .sprriah.sts  unvlvi 
his  vhivrtion  for  hrlp,  ’Mns  .srlrrlion  of 
thr  most  rllrrtivr  way  ol  pirsrntation 
i.s  r\trrinrlv  si^iulirant.  1  rwis,  Urown 
.liul  Hairlrroav.!''*  point  out  that  "opti 
mum  Irarniiir’  »vrurs  whrn  all  tvprs’ of 
matrrials  arr  u.srv,!,  rarh  lor  its  own  spr 
rial  rontrihution  ".  Als»»  thr  vonrrpi  of. 
rorrrrt  “pi-oi^rammin):"  »*l  instrurtion  is 
Ivrominji  inrrra.sin>:ly  important  aiul  thr 
romm'unir.ition  rxivrt  sluniKl  have  hark 
lipuiiul  whirh  will  rnahlo  him  to  IvluMp 


liil  ill  this  arra.  Still  aiiothri  asprtt  of’ 
ComiiMiniration  whirh  iviuk  thr.  assist 
anrr  of  thr  rxprrt  i-s  thr  ilrs.inn  aiul 
ran yinC’4)Ut  r’l  irsrairli  on  ihr  Vllrrlivr’ 
nrss  ol  thr  trarhiiifi  jursrjitaiions  as 
pl.iiiiuul  aiul  on  thr  .ways  of  nupioviii^  • 
thr  rlhutivriirss.  "An  aikhtiimal  .srivirr 
ui  oMinrrtion  with  trai.hiniii  is  thr-rstah' 
hshmrnt  aiul  .inatntrnaitrr  ol  a  hhiaiy 
ol  votiimiinualion  matrrials  aiul  tin: 
knowliilm*  ol  :ain.l  rvalualiri'n  ol  ii^atr. 
ti.ils  (lihus,  lilm  stnps,  slulrs,  miiiktls, 
irr.oriluiijs.  »ir.)  whirh  air  av.ulahlr  Jiom 
rvtramuial  .sounrs. 

A»livitirs  Rrhilril  to 
Mrtiiiiil  Ursrurrlr 

I'hr  ohvioiis  way  in  whuh  ihr  o>m 
muiurations  rxprit  r*an  Iv  of  hrlp  to  thr 
rrsrarrhrt  is  in  thr  rrptutiilv*  ol  thr  ir 
suits  ol  thr'.rrsrairh  aiul  thr  \liiuiration 
ol  ils  siyiiiliraiuv  hy  thr  vatioUs  inr.iivs 
whirh  r'an.lv  iisnl  hii  thr  ihssvmiiuillon 
ol  nrw  inlorii.ialion  ol  this  typr  atlirlrs 
III  lourn.als,  motion  pirtiirr  lilms,  paprr.s 
pir.srntiul  at  .srirnlilir  mnMiny5.  rxhihits, 

•  trarhiii),;  tiUHlrls  (if  .ip|vu,>priatr),  rtr, 
Anothrv  vri'v  imptirlant,  fhoti^li  -Irss 
ohxious.-  typi'  ol  .srrvirr  is  thr  makinj; 
.rvailahlr  to  thosr  kJtmin  rrsrarrh  (,»f  surh 
pKsri  vatj’on  aiul’ vrsiial  rrri.'rt.hiin  ruprip 
inrnt  (still  or  motion  pictuivs,  trlrvisiou 
III  varums  forms  ol  smisitivity  yomhiruul 
with  vulro-tapr  irroixhii}’.  for  rjkaiuj'Jr) 
•as  miyht  Iv  iiuliratrJ  aiul,  prrh.ips,  aiulio 
rrronlinn  rqiiipmrnf,  also. 


M  o  rotplxi^irr  iH*  nuiohri  ol  lor^tm  «ivt  arvurs  wituh  lum  imw  Ik  lirpt  in  iniiul,  ihr  follow  inS  li«ins  i' 
prHmrtPvl  h««  no  ii««umpiion  o  n^ar  ihm,  iho  -h  «  ownplrir  cniimrtmion  thulk  Iv^rai.  ai^pUy  IWMran  ( ll«nnrl 
N'drxU,  ni«snou  ho«r\1<.  hiaioin  NMiidxl  flip  thurt^.  wiill  clwrtn.  iftiiphiii  snd  «  uniltitnar  t;f  oilier  IMK^  ol 
«rt  work.  niivIrU  aiornmni.' mha'iix.  i«urt»pioinn>n.  <iliar<i  (  i  *  ^  wnd  titiuUra  »ir«l,  stereo  piinirei  twiili 
.iheir  xiewTri  ina  pi\neit\»i\l ,  hlniMfipx.  dide  wnd  litimlnp  projertjiri  iomhme«t  w-iili  rei.oraetl  aesiripiion. 
opwipie  proKsnn.x.  owiheiKl  prv>ie»tor%  wiili  Imse.  u«nM'*'eiuie<  (  mpuilv  priHlufeil  by  muny  metluHlr  <li*7o 
prxsT'se'.  Iiftins  odoreil  pit  lure'  front  «  prinir\1  puse.  Sery  mpul  bentlisbt  iimofer  priKt'^^r'-l  sml  mmiy 
oilier  proie\t\ii«U  loiTtUyt,  «>nes  uninuirti  by  the  ttf  ixiUtirea  bsbt.  woikins  intHleU  of  titmipstott  pUnit. 

rofti  of  plwMn  him  for  '  bimk  Nv»r\1"  loel,  motion  pivturc  hlmi  (lb  mm  wnJ  H  mm  lotma  with  till  of  its 
etnitins  pt«MbilitieNl .  itrreo  pbtsiU  stul  mtMi«ur«l  tuiK  ima  din  retorxleo,  ■  publii  utldreo  lywtemi  with  Vireleio 
mil  rophtMiex  t  fiivms  il*<f  ipeitkei  lomplete  Ireedtim  M  move  itnywhefe  in  ibe  room),  mdio.  lelevrtion  ( boib 
iloved  and  open  iiniiit  •nd  '’wtumbleif  im*se"lwitb  vnleoiitiK  reiontm  iind  krineiiopev.  le.«ihins  piiiihinei 
und  or  wtf  inviniiiiiinnl  ifeviies.  improved,  diiplibStins  proiewei  of  many  k'lirdi  (  whith  simplify  ibe  pieparaiioH 
of  band-iHit  m«ttri«l  I . 


_Th#  lor  >1  Mnillceil  CotnmunU'rtllort  r.xp«tl 

Atiivilirn  in  (,'oiiiirrtion  with 
Pnhlir  Uf'liiliruin  • 

I  Ih*  St  i  l.U  Mit  iliy,  .Mill  I'.xt’  l  MtilUl 

ol  Mv.ilintiiil  in.ilrri.iU  (hiioUi-'lt. 

ili.Mift,  iHdtiitM  piilMit'x,  plii-i|(tyr,i|\hx. 

p<i«ti'ts,  I'xliihity,'  vii*.)  VMiilil  Ih'  yriM-lly 
licni'-litvil  hy  (In*  xi'rviiT.n'  nl'  tin*  luiii' 
iiiMiiu  .itirni  i'xpril..Mul  llii*  .iipcii.ilrxl.i 
wliitxr  skillx  III'  rfMiiiliiMti'x. 

S«'rviiTx  t«*  (hr  Adiiiiiiiili-iilivi* 
l^ffiirrx  of  tin*  Onlrf 

Till'  roiiiiiuNiii  .iliuiix  I'xpt'il  loiilil  hi* 
ilrlinilrly  lii'lpliil  iii  tlir  jirrp.tr.it loij  ol 
tcpoilx,  ntii1lxlir.ll  Kiiiiiiii.tnrx,  xiihsi.inti 
•.lliuii  nl  liliilm'l  .Mill  sMppoll  rri|Mr.nlx,  .111(1 
.ipprlih  lor  iMiiils  (ftlirr  .irr.ix  ol  srrvirr 
Ml  lliix  i. Memory  woiilil  niiiloiihlrdly  In* 
I-ommO  wi'Vr  sill'll  ii  person  av.iil.iMr. 

Artivitirs  Krliilrtl  to  tin*  Pliiiiiiin^ 
of  rmi'liiit^  (iiul  Displiiy  Amis 

A  yrr.nt  ilr.il  ilrpriiils  on  tlir  proper 
pl.Mininn  ol  le.iilnnj'  .mil  Oispl.iy  .trr.is 
so  lli.it  rlirctivr  use  c.in  Iv  ni.iilr  til  tlir 
Ml. my  I'oiniiimiii'.ition  iii.itrri.ils  .inil  dr' 

•  vires.  • 

Ill  .iddition  to  I  lie  .ihovr  Imik'Iioiis 
wlnrh  roiikl  Iv  earrleil  .out  hy  tlir  roiii' 
iiiuiiir.ition  expert-  liiiiisell,  the  nniiiU'r 
ol  servires  wliicli  .ire  U-inji  or.  ronlil  lx* 
Inrnislieil  hy  the  special ists  who  would 
.  make  np  his  ilep.irtinent  .ire  li'niiin  .mil 
ni.iiiy  ol  thrill  are  ohvioiis  to  yoti.  I'or 
t'x.iiuple,  yon  are  f.iiiiih.ir  with  the  iinilti' 
tilde  ol  .se.rvu.es  which  the  medic. il  pho' 
tonrapher  may  Ih'  called  •  M)ion  to  per' 
lorm  plvotoyraphs  (still  or  in  urotion) 
of  patients  aiul  their  lesions,  specimens, 
micrijscopic  slides,  as  well  as,  operafioiis 
atuf  speci.il  treatmeirts,  hiiililiiins,  nKims, 
■  ecpiipmeht  and  instruments,  textlxMik 
illustrations  and  art  work,  and  perhaps 
hospital  persiinnrl  and  students. 

•  You  m.iy  well  say  that  tlu-  ‘‘medical 
communication  expert”  wluim  I  have 
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In'i'ii  drscrihinv  for  you  is  the  “A-V 
ailiiiinistraiiir”  who  h.is  hern  desrrilu'il 
oti  iiumrrous  oecasions,  or  yoii  may  want 
to  jjive.  liliii  one  of  maiiy  (itlier  iiames 
that  have  U'en  yiven  to- a  . person  who 
iiut'hi  ■serve  most  i»(  the.  Imiitioii.s  oiri' 
hliril  alxive,  I'or  example,  the  director 
of  “A  visuaj  (■'iluc.ition  ilepartiiuMil  ' III 
tilt'  mrdic..il  seluMil”  discussed  in  the  rx' 
c.rlirnf  tWM'part  .Mtiele  on  tins  siihjt'et 
hy  Thomas 'S.  (oiii's  and  (.  f'.dwm  I'os' 
tef'  lit.s  the  picture  (|uite  ..Well,  Some 
ol  the  (tthrr  n.Miics  wliii  h  h.ivi*  Iven 
used  .jre:  A-V  loiiimnnication  spnialisti 
A  V  ciHirdin.itor,  A-V  speri.'ilist,  rdiu.i' 
tioii.il  tiirih.i  sprcjahsi,  teai'.hiiij;'le.irniti|tt 
Iii.itrri.ils  spec i.i list  anil  hio  ineilir.il  coni' 
miifiication  specialist.  I  )r.  Kuh.ird  11. 

( >rr,  l.)irectof  ol  the  Institute  lor  Aih 
v.meement  ol  Meilical  ( 'omiimnii  atioiu 
h.is  made  a  plea  (jirrsonal  lommiiiiic.i' 
tion)  for  the  “m'ner.ihst"  in  Iho-Medic.il 
( 'ommmiii  .ition  “  I  hr  C'juiv.ilrnt  of  a 
l.iiiiily  physrrr.m  a  ^ener.ihst  who 
knows  rnou^h  ahoiit  the  various  tech' 
nii|Mes  and  medi.i  tc'i  he  ahle  to  us«'  iii' 
telh’m'ntly  the  .si'rviirs  ol  the  sjiecialist” 
.mil  he  must,  have  “scienlilic  siihject'inat' 
ter  competence”. 

One  could  well  say  “Wh.’it's  in  a* 
n.iiiie?”  and  I  would  aytee  that  I  know 
of  tu)  name  lor  this  paragon  of  virtues 
with  which  one  could  no!  take  issue, 
f  ile  connot.ition  of  the  word“communi'- 
cation”  il(K's,  however,  ^ippear'  tri  );ivc 
greater  hre.idth  and  j^re.iter  depth  to  the 
concept  of  the  individual  Ivinj^  discussed 
tli.m  does  the  dcsiynation  "audio-visual”, 
hecau-se,  perhaps,  audio  visual  .seems  to 
Iv,  at  lea.st  hy  many  people,  a.sstviafed 
with  the  tiMils  of  instruction  and  the  ma' 
tefial.H  displayed  hy  them.  This  cimccpt 
of  audio-yi.sual  i.s  in  the  pnve.ss  of  Ivinj^ 
hroadened.  .  ‘ 

Many  are  the  attributes*  which  our 
“medical  communication  expert”  should 
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AV'tivilirH  ftrlulod  to  I Vddiin^  •  • 

lurilual  toiu'hov.'  h.ivc 
oot  h.ul  .toy  (»pov  i.»l  in  ()>»'  i\lu 

v.»t\ot\,»l  vlisctplnu'.^  to  ptvp.tt.ttuMt  lot 
tluMi  tOitvilttttc  .twijiotttvutn.  r«>m'tltv'r 
wtllt tltr  .vitMttiliv'  .iml  t»H  ltin>lomv ill 
.iJv’.titi;t'!«  -to  nvntt  vimi»  have  so  in 

v  IV.ISOvl  llu'  lUllllIvi  ol  V  OI\llllllllU'iHlOII 

m.iton.il!*.  vlrvKVj  .iiul  tvvliiiK|iu'.s  tli.ii  n' 
IS  not  pi.utuMrt<M  ilir  iiu'vIk.iI  iiMolin, 
vvuli  Ills  in.iny  ollioi  vliHios,  lo  .iMnlipl 
lo  so.uvli  on!  toi  liiiiiscii  Ills!  li.iM«,l  in 
lonn.ilion  voinvjninn  llu'so  .ulv.iiuvs  .nul 
llu'  w.ivs  III  wliuli  lln'v  «Mn  K'  visi'vl  to 
iiirprovr  Ins  ov'innmnuMtion  vvitli  tlio  sin 
vU'nt  No  siiijiln  iiu-vlniin  oi  Jovioo.  .in*l 
tlictv  .nv  iniinv  ol  N'tli*.  o.nli  with  its 
V  li.iinpiohs*^  vMti  Iv  iiscvl  lor  tlio  most 
OlKvtIW  poitl.IV.il  ol  .ill  .IHMS  ol  rviMi 
.1  siniilo  piv'.vnl.ition.  I'lu*  voininunuM 
lion  oxpoit  ■woiiKI  Iv  pirp.nvvl  to  j^ivn 
wiMtlnvInlc  .ulvivv  on  wliioli  inalniin  oi 
tv'vhnKpio  konUl  Ivst  put  .unvss  .inv  par 
. tivul.ii  i'.iit  ol  .1  ptvscnl.ition  .nul  he 
v'onivl  o\pi\htv  Its  usi'^  hy  c.ilhnu  on  tin' 
.ipprppn.ito  spiVi.ihst  or  siwi.ihsts  iituln 
Ins' v.!nyv't ion  lor  help.  This  soU'etuni  ol 
’the  iiiost  v'llkVtiw  w.iv  ol  piVsent.il ion 
IS  extiYinely  sii^nilKMut.  lewis,  Urowii 
.iikI  H.nVlero.ul''*  p«>int  out  th.il  “opti 
n'uitn  le.irninii;  iveuis  when  .ill  tvpv's  ol 
in.iteri.ils  .ue  uspvl,  v-.ieh  lor  its  own  spe 
vh.il  t'ontiilnition”.  Als«^  the  eoneept  of 
,  eorivv  t  “p»'"tl<*a"nnin>i”  ol  in.stnietion  is 
Ix'eoininj;  invn'.i.sin>:|y  iinport.int  anj  the 
eoiniminie.itiiMi  ex|vrt  slnniKl  h.ive  h.u'k 
Croviiul  which  will  en.ihle  him  to  Iv  help 


|nhn  finnklln 

liil  ‘in  this  iiiea.  Still  iinothei  aspeef  o| 
eoininiinieiitit>n  which  neevis  the  .issist 
.nice’  of  the  expert  is  the  vlesiyn  aiul 
c.irryiny  otrt  ol  rese.iuh  on  the  ell.ective 
ness  .ol  the  ti'achin^  piesriit.iliiins  .is 
planneil  .nul  on  the  w.iy^»  of  niipotvinii 
the  elleetiveness  An  iuKhlton.il  .service. 
Ill  connection  vvjth  te.uhinti  is  the  est.ih 
hshiiient  .nul  iii.iinlen.ince  ol  .i  lihi.iry 
ol  cominiiiiK .ition  m.iteri.ils  jtui  the 
knowleilt»e  I  II  aiul  ev. llu. It  Ion  ol  m.ite 
ii.ils  (lilins.  Iilin  strips,  slules,  nioilels, 
reconhnijs,  etc.)  which  .ire  .ivail.ihle  lioin 
extr.iinur.il  stnuces 

Activities  UeUtteil  to 
Metiicnl  Kesertirh 

The  olWious  w.iy  Uj  whu  h  I  he  coni', 
munications  expert  c.iii  Iv  ol  help  to  the 
le.se.ircher  is  in  the  reporting;  of  the  re 
suits  of  the  rc.se.iiclr  .iiur  the  Jehne.ilion 
ol  Its  sijiinficaiKT  hy  the  v.irtous  iiie.ins 
which  C.III  Iv  usetl  for  ihc  Jissennn.ifion 
ol  new  infoi in.iiion  ol  tins  tv|M'  .iilules 
.Ml  lourn.ils,  inotron  picture  iilnis,  p.ipcrs 
ple.sente»,l  at  .scieniilic.ineetiuj:?.  exlnhits, 
te.ichiun  inovlels  (if  .ippn>pri.ite).  etc-. 
.'\nothcr  very  iinpoil.ini.  thout;h  le.ss 
ohvious,  type  of  .service  is  the  ni.ikiiit: 
.iv.iil.ihlc  to  tiuise  iKmjt;  re.s<'.iich  ol  .such 
ohserv.ition  .uicl  vi.su.il  rccoohnu  cv|uip 
ment  .(.still  or  motion  pictures,  television 
in  v.iruuis  forms  or.sen.'iitivity  comhineil 
with  video  tape  recorchn^,  for  ex.nnplo) 
as  nutiht  Iv  iiulic.ilevi  .iiul,  perh.ips,  .ludiV 
recordinii  equipment,  also. 


*1i>  ctMphdMrr  «he  ol  metm  nn.l  acvivr<  i»l>iOv  now  must  he  VciM  in  iniiul,  the  lollowinjr  liuinn  i< 

prr^mKHl  h\u  no  l|\^nmplll^n  in  mutlr  ih«t  iho  o  «  towl'lcrr  cn\inu-tiinon  ihsik  homd^.  ai^pluv  Ixstrat  ( lUnnrl 
KhioIx.  nniitnetK  Nvir«l\.  h\illrtin  flip  «,h«rtx,  w  iill  (h«rtt.  Rtiiphi«<  muf' « .  nuiliinuir  of  >hrr  lyiH-i  of 

•r»  woilk.  nwxleU,  itioriimii^.  ^»h^h^»^.  niu  n»proi«Hn*r».  \lulc'  (2  si  siuf  MRiul^ril  iircl.  punirr^  (with 

their  view-ef\  «na  proie»tot>il ,  hltnMtip^.  ^Inle  unil  hlniMtip  prt>irtn»r<  oMuKineit  wirlt  retoriletl  ilewription. 
iSTSiiine  pniie\n>r\.  oxxtheiKl  proit\n»r<  with  UtRe  ttunipiii-rntie'  I  mpnlly  priHhnetl  hy  miiny  metbiHU  -etiliro 
pt\STw«e<.  ^ liltinR  o>lore\l  pntviro  (roin  «  ptintevl  psRe.  wry  r«put  hetit  liRht  tmntfer  priXe^w-^l  snil  mitny 
iwhei  ptoie\-t\iriil»  io'TtU\A.  onrH  unimiitevl  hv  the  line  of  inolurirevl  liRht.  workinR  miHteU  of  tmnnpRrmt  plRuic, 
mrlU  irf  pUntiv  him  K%r  "hUik  Nstr\l  "  unel,  motion  punirr  himn  (Ihmm  unit  H  mm  nouml  with  mII  of  itn 
ex\itinR  pomihiliticnV,  ntettsi  phonu  unj  monutiriil  tmne  unit  ttiw  revorvlem.  ptihlit  iitMrrnn  nyntemn  with  wirelenn 
murtiphonen.  t  RivinR  the  npenker  lomplete  Irrenlom  i\>  move.' *nyw here  in  the  rooml,  ritilio.  telev-inion  (hitth 
vfonevt  anti  open  ttrvuii  an.l  "wtamhlcil  imtgK'"  I  with  viilet>'t*pe  retonlern  anil  kinew  open,  teat  hitiR  mat  liinen 
anti  t>r  nelf  inntruitional  ttevnen.  tmprtivetl  JuplitaiinR  prtKetnen  ttf  many  kinth  (whith  simplify  the  preparation 
t>(  hantl-oui  mareriall . 


Th^  lot  o  Mwillrttl  rofVitntittlr.alloti  r.xpwrl 

Aflivlliri  ill  (IdiiiirctiiMi 
Puhlir  .Url(itiitii«r 

I  lt»'  slnuHii iiiit,  ilrNi'yii  .mil  oxrctrlittli 
n(  mint  inalitMi.il  tn.ili'tMln  (I'vHtklrf^, 
i  lt.llU,  lltniinil  pli  hirr",  p.ltn|nit|,«p|i<i, 
pn.Mlots,  oxliltMl«.  rlc.)-  fnulil  Iv  y^ttvilly 
l'iMjr(i(fi.l  by  ibc  xrrvirrt  lltr  rnim 
' ttmmi'.itinii  oxprit  .mil  tlir  '  i.ilisix 
wlni.xi*  nkill.i  Itr -I'tM •nliiiiiioB. 

SfrviiTi  l»*  llir  AiliniitiHiKttivt* 
iHfirrrti  of  llir  .( !riilrr 

■  Till'  I'nnnim'pii  .ilinmi  I'xpiTl  i-niilil  Iv* 
ilrlmiti'ly  Itciphil  m  llif  pri'p.ir.il fun  nl 
■  ivpniix,  xl.iriRlfi.il  xmnm.tiii'x,  .milwl.mli' 
.ihnit  nl  l>llilv»i't  .mil  xitppnti  ri'i|liri|X,  ipiil 
..ippr.il*  Ini  Imiili.  ( )flti*.r  .iii'.jx  nl  sri'viir 
m  (Jtis  c.tti'iinry  wntilil  miilntiblnlly  In* 
Inimil  won*  Miolt  ,1  potmn  .iv.iil.iblo, 

At  livilirn  KHttlnl  to  tlir  IMunnin^ 

■  of  Triii'liiii^  tiiul  Displdy  Arrnn 

•A  liiv.it  ilo.il  ilopoiti'lx  ni)  llio  prnpor 
pKiimmi'  nl  torfiliin^  .mil  ilinpl.iy  .iro.ts 
l1t.it  olli'ctivo  iiHo  i*m  Iv  injiiio  nf  llto 
in.my  inininimii  .ilmn  iti.itori.ils  .ifiil  ilo-. 
vioox. 

In  .iiliittini)  to  (Ito  jbnvi*.  Im.ii'tinnx' 
wbioh  cniilil  Iv  Oiirrioil  ntit  by  llio  ontn* 
inmmtitlnir  ox|VTl  luHixolf,  tho  iminlvr 
nl  xorvicox  wliiob  .iro  boijijj  otUilil  U* 
Imittslioil  by  llio  spooi'.iiisis  wliiv'  wnuki 
in.iko  up  liix  ilop.irliiioiit  .iro  loyinii  .md  • 
iii.my  nl  lliotii  .iro  ubviniix  In  ynU.  Hnr 
bx.iinplo,  you  tiro  l.imilt.ir  willi  tluMiuilti' 
Hull'  nl  sorvicoH  wlucli  tlionnoilK.il  plio', , 
InyKiplicr  iii.iy  Iv  v.illoJ  upon  In  por* 
Inriii  plintn^r.iplis  (still  nr  in  innlinn) 
nl  pjitionts  .iikI  tlio.ir  losjnns^  spocinions, 
tiiiort)scn|iK'  sitilos,  ,is  well  asj  nperatinns 
;iikI  spoci.il  troatpH’iits,  buikihiys,  riKinis. 
oquipmoivt  and  instniim'iits,  toxtlxM^k 
illust rations  and  art  work,  and  perhaps 
linspit.ll  porsniiiu'l  and  students. 

:  You  lii.ty  well  say  tli.tt  tho  “tnodical 
cnniniunic.  *inn  export”  whom  I .  have 
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I  veil  dosotiinng  fnr  ynii  is  tho  “A-V 
adiiiinistralnr”  who  has  Ivj’ii  dosirilvd 
nil  iviiiiiorntis  nio.isinns,  nf  ynii  |iiay  vVatil 
In  i{ivo  him  nne  nl  many  nihor  names 
ih.it  ’h.ivo  Ivon  ’  i^ivi'li  In  .i  porsnii  wjin 
miylil  sorvi*  mnsi  nf  tho  luiit  litnis  nut* 
linod  alwtvo  Ikir  ex.impio,  the  |)iroi-lnr 
nf  .^'A  visual  oijiie.ilinn  doparlmont  in 
the  modio.il  sihtMil”  disiussod  nj|  tin-  ox* 
ooilofil  Iwn'parl  arlide  nn  this  siibjeel 
by  riinm.is  .S.  jnijos  and  |.  I'lilwin  f'ns* 
tor'*  fils  tho  picliiro  i|ililo  well.  .Sntno 
nl  the  nthor  n.imos  whii  h  h.ivo  Ivon 
used  lire:  A*V  onmmnnii  almn  spoti.ilist, 
A*V  eiMirdm.itnr,  A*V  spooi.ilist.  odiica* 
tmii.il  moijia  speeialist,  to.K’hmU'lo.ifiiHiy 
m.ilori.ils  specialist  .mil  f>in'modie.il  eiim* 
mnnii afinti  spooi.ilist.  1)r.  Kiih.ird  H. 

( )rr,  I.)ireitnr  nl  tho  Insiiinio  .for  Ad* 
v.mOoinont  nl  Moilii  .iJ  ( 'nniminui  alinti, 
h.is  mailo  a  plo.i  (porsnn.il  c«>mm’unira* 
linn)  Inr  tho  “m'liorahst.”  in  hin*Modioal 
( '.nm  III  III  neat  mil  *‘T1u' .ei|Uiv.jlont  nl  .1 
f.iiniJy  physician  a.  nener.ilist  who 
kimws  onniii;h  'almiit  )ho  v.trmus  tech* 
ni»|uos  .mil  inoih.i  tO  bo.,  .ible  to  iisi'- in* 
tollinently  tho'si’rvioes  nl  the  spocialjst” 
and  ho.  mn.st  h.ivo  ‘.‘.syiontilie  siihioct'in.it* 
lor  cnmpoteiuo”.;  .  '  .  • 

Ono  iimld  .woJI-.say  ”.What*s  in  a 
name?”'  anil  l  -wnuld  agree  , lh.it  I  know 
nf  nn  tialiie  inr  thi.s-  fijr.igun  nf  virtues 
with  which  one  enuki  tint  take  issue'. 

•  Tho  cniumt.iitioii  nf  tho  word  “enmmuni* 
O.itinti”  d'H’s,  hnwe.vor,  ap'poar’  tn  yiye 
greater  breadth  anil.’greater  depth  In  the 
ennoepf  nl  .the  iiiihyidual  fving  di.scu,ssed 
.  tli.ih  divs  tho  designation  “audiu'Visual”, 
Ivcaiisi*,  perhaps,  audio-visual  seems  tu 
Iv,  iU  least  ..by  riiany  people,  a.s,s<viated 
with  the  tnnls of  instnictmu  and  the  ma* 
terials  displayed  .by 'them.  This  concept 
of  audio-visual  is- in  the.pnvess  nf  being 
broadened..  ’ 

Many  are  the  -  attributes  which  our 
“medical  cnmmuiMcatinn  expert”  -should 
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lohn  Frctnklln  Hubur 


have  and  tlu'se  would  ukIikIc  adiumis- 
trative  ahthty  and  the  ability  t*)  taet- 
■fully  liuide  the  prole.'isioual  people  whom 
he  will  lx*  called  upon  to  assi.M  in  then 
.eommunieatiun  piohlems.  The  quahtiea' 
iioiis,  neeCvVary  haekiiiound  .ind  training 
the  individual  we  are  diseussinii  are 


her^j  was  the  speaker  who  followevi  me 
on  the  proi^ram.) 

•  Altluuinh  the  matcnal  presented  In 
this  paper  is  speeifieally  related  t*'  a  nuxli' 
eal  eentei,  it  eould  well  apply  with,  per¬ 
haps.  some  mixhfieations  tt*  other  similar 
or  even  somewhat. -dissimilar  orjtianisa' 
tions.^ 

,  In  elosini^:.  I  would  svijii^jest  that,  if 
you  shouKI  Ix'  desinnis  ot  iloiui:  some 


seiiovis  readinn  v.lireetly  ivlaled  to  this 
whole  suhfeet  the  pn>eeeditijis  of  a  If  AVI 
Seminar  on  “Thy  I'duealton  ul  die  AV 
(.'iMiuminieation  Specialist*'  edited  hy 
hied  l\  Harelen.>ad'  will  provide  you 
With  an  i~xeellent  op|xtitunity  to  vio  sit 
and  will  alsv)  luinish  you  with  ;i  mivst 
woithwhil’e  hihlioyraphy. 

Ri  ri  Rl'Nt  |:« 

1.  IliilUnd.  II  r.,  Hurt^ell,  H:  (  .  Ami  DAviibnit,  I) 
t  .  AUDIO  VISt'AI  MAi  rRIAl  .S  Rinirr^  I  iilm. 
udk 

2.  Ilfimii.  K  VC.,  I.rm  i<.  R.  II  aiuI  Hurt  IrriMiil.  I'  I' 
AV  IN.STRIKTION  —  M  A  TT  R  I  A  I  .S  ANl'l 
MI  THOl)S.  NUCWa*  Hill.  U)V9 

I  J<.nrv  T  S  Aiul  loMrt.  ?  I  A  VISUAI  liUU. 
•  (AMON  Ulil'ARTMINT  IN'  lltr  MrOU  Al 
■  SlIKHII.  lourn.  MrtI  IM.  III  I.  Iam  U)^S,  p. 
S7-A0  ( w«(>ml  I'Atj  ill  l■•lHUAty.  U)^^,  III '2.  p 
I  2I»  I  26) . 

»  llAfilrfiHi.l.  I  I  1Hr  lOlUAIION  of  MU' 
AV  i  OMMUNU  AI  ION  .S|»Pf  I Al  1ST.  AV  (  .<m 
niiiniiAiiim  Rrvism  HtS  Suppl'rinrui  2  .Scpi.- 
0,1  U)f,(). 


LjOur  vacation  in  San  Francisco 


loufnnl  th«  Bloloqlcal  Photographic  Annoclcrtlon  ■■ 
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A  Double  Boom  Mount 
for  PhotomicrograpliyV 


ki:nni:'i:ii  A.  akknd'i;  i’ikD.* **  itmi  u,.  vva>  niv  bka'ion 


\^(.)ST  rrsoari hors  involvoil  in  phdto' 
^  iiucrogntphy  li.,ivo  Oooasidti  to  tiso 


l\V(t  Ilf  MK'rro  typos  (rf  film  lor  roortnllun 
.1  jriyon  sub  loot.  This  lro(.|uoiitly  involves 
■;i  somewhat,  onmborsomo  iloimuintini; 
dfiil  romotinttnn  sv(.|nonoc  wlm  h  may  bo 
too  time  oonsnmuu;  as  well  as  aiinoy- 
in y  when  the  ob|oot  to  bo  photoirraphoil 
ip  partionhtrly  labile. 

■  A  biolbyioal  laborat-ory  onlinarily  in- 
ohiilo.s  two  or  more  boom  niountoil 
ilksootion  linen isci.ipo.s  which,  when  very 
simply  niodifiool,  ciiii  obvj.ito  the  nooil 
fiir  ratln'r  co.stly  camera  monntin^  oi|ni|v 

iiioiit.  ■  •  -• 


In  our-  laboratory  Wo  are  ciirrontly 
■involvoil  in  a  study  of  the  living  micro- 
scopic  blooil  va.scidaturo  of  compact 
bone.  Still  photomicrotrr.iphs  are  useful  ‘ 
for  dotormiiiiny  vascular  patterns  anil 
vasom<'tor  chango.s,  Imt  they  are  of  rola- 
ta'oly  little  value  in  monitoring;  .subtle 
v"ariatitins  n.i  bldoil  flow.  These  latter 
phenomena  must  be  recorileil  with  mo- 
tiim  pictures. 

To  facilitate  rapid,  smooth- .switcliine; 
(■»f  cameras,  two  booms  (American  Op¬ 
tical  (aimp.uiy)  were  .stackeil  on  (»ne 
upright  pillar.  Becau.se of  the  nature  of 
our  animal  preparation  it  was  nece.s.sary 
to  elevate  the  entire  a.ssembly.  This  was 
accomplished  by  removing  the  com- 
mercially-made  base  and  mounting;  the 


Figure  1.  Stack -mounted  booms  on  standard 
vertical  column  (American  Optical  Co.  dissec-  . 
lion  microscope)...  .  .  •  '  ' 


Figure  2,  Camera  mount  adapter. 


*  Aulcil  hy  ftraiu  A  1762  fr<irt)  the  National  Atlviviry  (  ountil  on  Arthritic  and  Metabolic  Di^asc^  of  the 
■  National  In^tttutes  of  Health.  ’ 


**  Department  of  Phyniolosy,  Schotil  of  Medicine,  i.oma  Linda -'Hniveriity,  Loma  Linda,  (.alifornia-. 

l!he  authotc  are  indehteil  to  Mr.  ‘  Ivatle  C.  Hecman  for  exc-ellent  ( raft^manchip  in  adaptinyt  etjuipment  to 


^peiihcat'ionv 
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K«tineth  A.  Arendt  and  B.;  Wayne  Beaton 


Figure  3.*  Motion  picture  camera  in  position  Figure  4.  Booms •  rotated  to  bring  still  camera 
above  microscope  draw  tube.  into  position.’ 


ptUar  oil  a  pedestal  eonststiiig  of  an  S"  in^  flati^e  (Fij^ure  2). 

•seetton  lit  pipe  atid  a  statul-  Fi^jure  shows  the  Bolex  F1'16  in 

aid  .'i|/2  flange  whteh  is  ta.stened  to  the  ,  position  tor  niotiiMi  pietnre  tecording. 
laKiratory  deek  (Fj^jure  1).  IF  desired;  ^  simple  rotation  ot  one  Boom  hrin^s 
the  factory  assembled  base  may  be  left  the  still  eamera  into  position  above  the 
intact  and  placed  upon  a  box  or  other  microsco]X'  iKular  (Fi^ilre  4 ) . .  Canicras 
•rai.sed  platform.  In  the  event  that  the  may  be  used  with  or  without  their  tak- 
booms  are  needed  to  support  microscope  injr  lenses. . 

head.s,  they  are  leadily  demountable.  JjssecticH)  liiicro.scope  niouiit  ot- 

The  camera  mount  is  ctmstructed  fnim.  fers  the  additional  advantages  ot  consid.* 
aluminum  stivk  anel  simply  tK'cupies  the  erable  flexibility  iix  ...vertical,  horizontal, 
position  of  the  microscope  head  mount'  .  and  rotational  adjustments.  .  . 


PHOrOCiRAPHER  . 

Tbcrc  IS  an  opporUMUty  tor  an  liitcllijjcnt  person  wanting  to 
urow  ill  his  profcssmil.  The  hospital  needs  a  man  with  a  thur- 
onj:h  knowledge  ot  photo  techniques,  processes  and  equipment 
work  in  color  and  black,  and  white  tor  records,  re.search,  study, 
teaching  and  publications.  Gross  and.  inicroscqpic  specimens 
and  broad  PR.  type  work.  Process  films  of  all  . kinds,  make 
prints  and  transparencies,  including  lantern  slides.  Hospital 
experience  helphil,  but  3  to  6  years  ot  photo  work  will  be 
accepted  W  ork  with  all  new  modern  equipment  in-  an  expand' 
ing  organization.  Attractive  salary,  life  insurance,  pension  plan, 
sick  leave  and  many  other  benefits.  Submit  resume  in  fir.st 
letter,  giving  full  details  and  salary  requirement  to  the  Personnel  . 
Plepartment.  .  '  ; 

ST.  Ll’KE’S  HOSPITAL 

Z’JOU  West  Oklahoma  Aye.  Milwaukee  O,  Wisconsin 
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The  Master  Key 

KldlAkT)  c!  \l7V1'nirAS  .* 

Mediciil  lllii^tr.'itidn  Unit 

•Sinitli  Kline  te  French . I ^nlmrnturies,  I’hihidelph 

■ptMlTY  years  ano,  medical  photDj^' 
raphy.was  rycatttihfd  as  a  profession 
Whjclv  was  limited  to  showintj  disease' 
states  svith  slidt's  iind  prints  of  speennens; 
patients  and  X-rays.  Today, medical  pho'’ 
tdgraphy  is  a  armplex  profe.ssion.  The" 

•  pliotpyrapher  lias.hect'mie  a  visual  ctmi'  ■ 
111  tin  ic.’rt  ions  director-coordinator  who  ‘ 
develop.s ‘most  of  the  visual  .efements 
required  for  suiceSsful  medical  edvicati'oii.' ' 
Visual  - compiunicationS  is., his  husiness. 
He  is  the  hackhone  o.f  the  educator.  HiS 
haisic  tools  are-  his*  cameras  and  h’tjhts;  • 
his  re.sc-niree^  afe  the  device's  and- mate-  . 

'rials used  to  create  the  visual  components 
of  convmun’i«'atJi.)n.  In  order  to  reap  the 
full.  henefit.<'t)f  these  tools  and  resources, 
he  understands  the.  many  forms’  these 
instn'imchts  of  Communication  take  and 
the  funetjohs  of  each.  Equally  impitr- 
tant,  he  continually  searches  for  new 
and  better  methods  of  prodlicinji  visuals, 
particularly  methods  which  will  save 
time  hUhJ  moiu-y. .  •  ,  , 

Many  vivsual  comlminication  tech- 

•  niques  are  used  to  “j^et  the  point  acnvss"; 
motion  pictures,  filmstrips,’  slides,  tele» 
visuals  and  overhead' pnifectuals  arc- the 
most  common.’  -Their  production  is  usu¬ 
ally  a  tvvo'Stcp  process  of  preparinjj  art-, 
work  and  then  photo^jraphin^  it.  Because 
there  are  special  requifcmchts  rcfiardiiiR 
size  and  pho'to’graphic  characteristics  for  , 
both  steps,  an  intcKraitcd  ’system  which 
would  enable  the  user  to  render  artwork 
•iind  photoj^raph  it  with  minimum  varia- 


i.i,  I’a.  ■  ■’  _  .  ,  ■  ■ 

bility  while  maintaining  flexibility  would 
Ih'  ideal...  •’  -  -  .  ' 

..1  have  de-siyned  a  visual  aid’produc- 
tioii  system,  based  I'm  the  Tecnifax  Slide- 
master  Sy.stem,  which,  synchninizes  all 
•phases  of  production  from  the  drawing 
board  to  tJie  finished  product.  The  M.i^-  \ 
ter’Key  o.f  the  .system  .is  a  pin-reyistration 
bar.’-  This  bar  provides  uniform-,  mechani¬ 
cal  registration  between  the  .drawing 
bf)ard  and  copy  stand. - 

The  pin-bar  used  in  this  system  -has. 
three  machined  pins  positioned  on  a  bar. 
with  the  end  pins  equidistantly  spaced  . 

from  the  center  pin.  •  All  orijiinal 
material  is  h.u)d'pcrf()rated  on  a’Tecni- 
l-viinch  with  a  round  center  hole 

and  3/16"  X  elonjtated  .end  holes. 
The  elongated  shape -of  these  end  holes 
permit  distortions  t()  be  distributed  to¬ 
ward  the  loss  critical  edj^es  of  the  art¬ 
work.  .  - 

Registration  must  beyin  at  the  draw¬ 
ing  board,  since  this  is  the  first  phase  of 
visual  aid  production.  A  practical  and. 
versatile  unit  especially  designed  for.  this 
system  is  an  illuminated  drawinjj  board 
with  a  recessed  pin-fe^istratfon  bar.  (Fig¬ 
ure  1 )  A.  stiind-iird  21 x  26"  Mayline 
’  drawing  board  with  a  built-in  parallel 
’.rule  was  converted  so  that  if  could  be 
illuminatcM  from  below.  This  was  done, 
by  .centering- a  10"x.l2"  opening  for 
a  threedarnp  fluorescchit  light  box.  The 
-  surface  of  the  board  is  covered  with  •/«" 
opal  Plexiglass  milled  to  accept  a  pin- 
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re^istTaticiii  bar  and  two  rulers.  The 
aluminum  an^le  above  the  pin  bar  serves 
■its  a  tool  tray.  Four  switehes  at  the  top 
of  the  board  include  a  line  switch  on 
the  left  and  three  fluorescent  startiiij^ 
switches  on  the  rij^ht.  It  is  an  ideal 
.drawing  Niard  for  preparing  opaque  and 
translucent  illustrations  and  can  also  be 
used  for  tracing,  viewing  transparencies 
and  opaquing  or  stripping  negatives. 
Whenever  cutting  is  necessary,  a  sheet 
of  Mylar  will  protect  the  Tlexiglass  top. 

because  standardisation  is  an  impor' 
tant  consideration  for  a  completely  func- 
tiohal  system,  all  artwork  is  prepared  on 
punched,  iT'xH"  stock.  Transparent 
Plexiglass  templates  of  the  same  size  are 
used  to  delineate  the  proper  proportions 
of-  the  work  so  these  will  correspond 
with  the- proportions  of  the  photographic 
technique  to  be  employed.  These  tenv 
plates  are  keyed  to  the  piivbar  ,1nd 
pre  determine  the  framing  area  with  a 
marginal  set  of  holes  and  the  informa¬ 
tion  area  with  the  innermost  set.  Illus¬ 
trations  can  then  be  rendered  using  any 
of  the  standard  methods. 

I’hotographic  reproduction  of  com¬ 
pleted  drawings  is  done  on  the  system's 
single  copy  stand.  It  is  a  stand  designed 
to  provide  the  photographer  with  a 
'single  instrument  for  doing  trans-illumi- 
nated  or  reflected-light  copy  work  with 
any  camera  and  without  incandescent 
jllummatron.  (Figure  2)  The  biusic  stand 
consists  of  a  camera  support  adapted 
from  a  Chicago-Majestic  Tripod  mount¬ 
ed  on  a  one-inch  plywixid  tabic,  (Figure 
3)  The  camera  carriage,  attached  to  the 
geared  center  column,  is  a  universal 
.tilting  gear  he'ad  suspended  from  an  ad¬ 
justable  arm  bracket.  Since  this  is  an 
adjustable  arm,  either  a.3'/4"  x  4'/4" 
view  camera,  a  mm.  reflex  camera  or 
a  16  mm.  motion  picture  camera  can  be 
centered  above  the  copy  area. 


Figure  1 


Figure  3. 
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.  Transillumination  for  reproducing  • 
transparencies  and  overhead  projcctuals; 
is  done  on  a  Ki^drtk  Transparency  dllu' 
minator  modified  to  -  accept  two  liyht 
sources  and- recessed  in  the  center  of  the 
copy  area.  (Fijjurc  4)  The  ftK'Usiny  li^ht 
source  is  a-  p'air  of  six'watt  fluorescent 
lamps  operated  from  a  single  push'hutti'm 
switch.  Since-  each  lamp  is  positioned 
On  a  lateral  wall  near  the  surface  of  the  • 
viewhox,  they  were  partially  aluminized 
to  distribute  light  evenly.  The  photo- 
graphic  light  source  is  an  FT- 120  elec- 
toniic  flashtuhe  mounted  in  a  four-pin 
radio  socket  which  replaces  the  illumi-"  • 
natof's  ofiginnl  incandescent  lamp..  This  ■  • 
strobe  assembly  and  its. AC  power  sup¬ 
ply  were  adapted  from  a  Hershey  Model 
1 10  Sun  Lite  Flashgun.-  A  single  toggle  • 
switch  activates  the  power  .supply  and, 
at  the  same  time,  connects  the'  stand's 
.single  camera  shutter  cord  to  the  flash- 
tube. 

The  surface  of  the  illuminator  is  opal 
Plexiglass  with  a  recessed  pin-registra-^ 
tion  bar  positioned  to  center  pre-punched 
overhead  projectuals  on  the  light  source. 
(Figure  5)  When  the  illuminator  is  used  • 
for  reducing  S"  x  10"  transparencies  it 
is  done  by  first  placing  them  in  a  pre* 
punched  DiaziK'hrome  Slide  Mount.  This 
mount  functions  as  a  holding  and  align¬ 
ment  device. 

Slides  can  be  duplicated  using  slide 
holding  masks  keyed  to  the  pin-registra¬ 
tion  bar.  The  mm.  mask  has  a  1^" 
sejuare  opening;  the  x  4"  mask  a 

.V'  X  opening.  Both  openings  center 
on  the  light  source.  A  slide-retaining 
frame  prevents  shifting  and  assures  ac-  •* 
curate  positioning. 

Cyvering  the  illuminator  with  an 
ll"xl4"  Bakelite  support  transforms 
the  illuminator  into  a  reflected-light  cop^'  • 
area  fitr  opaque  artwork.  (Figure  6) 
This  support  is  keyed  to  the  illurninAtor's 


Figure  4. 


Figure  5. 


The  Master  K«y  ' 
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Figure  8. 


pin  bar  to  center  it  within  the  copy  area. 
In  addition,” it  has  a  recessed  pin-rcgis' 
.’tration  bar  corresponding  to  the  punch' 
ing  position  tin  the  standard  11"  x  14" 
stock  used  tor  artwork.  Therefore,  this 
support  can  be  used  to  copy  all  opaque 
work,,  but  it  must  be  covered  with  a. 
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pre'punchyd  white  card  for  translucent 
material.  :  *  -  '  - 

To  compensate  for  uneven  artwork, 
particularly  multi'cell  animation,  a  • 
springloaded  floating'glass  platen  from 
a  Fra'Mar  Copy  Board  waS  positioned 
to  close  over  the  central  portion  of  the 
copy  area.  (Figure  7)  '  The  adjustable' 
tension  clamp  .and  platen  frame  stops 
were  restored  to  their  original  locations. 

The  stand’s  two  top  light  units  in' 
corporate  the  same  general  principle  as 
that  used  in  the  illuminator  fluorescent 
for  ftKUsing  and  strobe  for  photography.  . 
(Figure  8)  Each  unit  'consists  of  a' 
Mecablits  106  flash  head  suspended  from 
an  eight'watt  fluorescent  fixture  support' 
ed  by  a  universal  arm  which  also  con' 
ceals  the  wfiring.  Since  a  stock  Mecablitz 
106  operates  on  nickchcadmium  bat' 
teries,  the  AC  power  pack  was  designed 
to  replace  them.  Two  switches  control 
both  light  units' simultaneously;  one  op' 
erates  the  fluorescent  lamps,  the  other 
activates  the  AC  power  supply  and  coii' 
nects  the  shuttc*r  cord  to  both  flash 
heads!  . 

I  realize  that,  this .  system,  wfith  its 
drawing  board  and  copy  stand,  arc  not*, 
the  ultimate-  nor  is -the  system  really 
•complete.  But 'it  is  a, beginning  toward 
a  completely  integrated  system,  Nx'hick' 
possesses  «  great  deal  of  potential.- -The 
same  Master  Key-  can  be  ‘adapted  to* 
darkroom  procedures., and ‘.Hot  Press”' 
titling  and  pave  the  way  for  short'cu’tting 
a  lot  of,  other  visual  communication.  • 
techniques. 
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Relief  f,ine  Process  Jfor  Lantern.  Slides 


ARTHUR'^MlALO>VSKI 

St.  Michael's  Hospjtal,*"I'oronto,  Canada 

'  'TpHE  relief,  line  pnKess  is  a  relatively 
simple  methtxJ  by  which  an  unusual 

•  effect  can  be  achieved  to  show  the  lines 
and  printed  text  in  a  manner  which  gives 
it  a  plastic  appearance. 

This  meth(xJ  may  be  successfully  em- 
ployed  when  a  photttgrapher  wishes  to 
make  a  lantern  slide  which,  will  be  out 
of  the  ordinary  and  sometimes  startling. 
In  common' with  all  other  unusual  proc' 
esses,  the  method  has  to  suit  the  subject 
and  the  ttccasion  for  which  it  is  intended. 
Since  this  •  pnVedure  employs  solariza- 
tion,  it  is  rather  difficult  to  have'  exact 
.  control  over  a  number  of  slides  that  will 
have  uniform  appearance.  Therefore,  it 
ts*  advisable  to  use  this  meth(xl  when  a 
limited  number  of  slides  .Ire  to  be  made. 

The  relief  line  pnKess  offers  a  num- 
her  of  variations  in  presenting  the  image. 
••Various  exposure  and  developing  times 
will  influence  the  densities  and  contrasts, 
which  may  be. selected  for  different  sub' 

•  jects.  Although  this  methixj  can  be 
utilized  for  halftone  phot()graphic  illus' 
trations,  the  iKst  results  are  usually  oh- 

.  tamed  when- it  is  used  for  lantern  slides. 

•  Steps  for  Relief  Line  Process 

Photograph  the  original  line  drawing 

•  or  printed  material  using  high  contrast 
film,  the -same  a«  is  used  in  making  nega¬ 
tives  *  for  lantern*  slides.  The  negative, 
after -it  has  been  normally  priKessed^and 

’  dried,' is  put  in  the  enlarger  a'nd  printed 
onto  a  lantern  slide 'contrast  plate  in  the 
•  usual  ■  way.  Develop  the  .'poskive  slide 


fully  which  usually  takes  severfil  minutes. 
Ordinarily  the  lantern  slide  is'  usually 
then  fixed,  but  for  the’  relief  line*  prcKess 
method  the  slide  is  removed  briefly  from 
the  developer  and  exposed  (fogged)  to 
a  white  light  for  about  one  or  two  sec¬ 
onds.  This  exposure  is  done  with  white 
light  which  reads  .8  on  a  Weston  meter 
with  the  photoelectric  cell  facing  the 
light  source  at  eight  feet. 

•  After  the  fogging  operation,  place  the 
lantern  slide  back  into  the  developer  and 
resume  developing  with  constant  agita¬ 
tion  for  about  ten  to  fifteen  seconds. 
The  lantern  slide  will  then  have  an  over¬ 
all  dark  appearance.  It  is  then  remerved 
from  the  developer,  fixed,  washed  and 
dried.  The  slide  wiU  now  appear  as  is 
shown  in  Fig.  1(Y). 

When  the  lantern  slide  is  dry,  put  it 
back  into  the  enlarger  and  print  it  on  a 
high  contrast  or  medium  contrast  lantern 
slide  plate.  The  variations  of  the  length 
of  the  exposure  will  give  a  background 
which  may  range  from  light  grey  to 
black.  The  choice  will  ’ depend  upon  the 
^’ffect  wanted  and  can  lcx)k  similarly  as 
shown  in  Fig.  1  (Z)  or  Fig..  2. 

.  All  these  steps  are  carried  out  under 
suitable  safety  light  conditions  for  lan¬ 
tern  slides,  except  during  the  duration 
of  fogging,  washing  and  drying. 

.The  inquisitive  worker  will  find  that 
by  making  changes  in  the  foggipg  time 
and  intensity  and  by  variations  in  de¬ 
veloping,  it  will  be  possible  to  alter  the 
general  appearance  of  the  lantern  slide. 
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Figure  1.  Steps  for  making  relief  line 
process  lantern  slides.  X.  appearance 
of  fully  developed  lantern' slide  undef 
safety  light.  Y,  after  it  has  been  ex¬ 
posed  to  white  light,  re-developed,  fixed 
and  dried.  Z,  lantern  slide  made  from 
Y,  which  was  exposed  to  show  medium 
grey  background.  • 
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Figure  Z.  A  relief  line  process  print  made  from  the  original  drawing  and  typewritten  copy. 
The  original  is  inserted  in  the  right  upper  corner.  The  reliei  line  process  is  well  suited  for 
making  lantern  slides  measuring  3 ‘  4  x  4  inches  and  2x2  inches.  Slides  made  by  this  method 
have  an  unusual  plastic  appearance. 


The  relief  line  proeess  is  a  simple 
method  for  nivinjj  lantern  slides  new 
dimensions. 
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Camera 


White  Card 
Reflector 


2  ISO  Watt  Lamps 


*/4  Plate  Glass 


Black  Background 

The  specimen  is  placed  on  a  sheet  oi  plate  glass,  two  inches  above  a  black  background. 
Two  ISO  watt  lamps,  in  a  reflector,  are  positioned  above  and  about  24  inches  from  the 
subject,  a  white  card  reflector  is  used  on  the  opposite  side  to  "fill  in"  the  shadows. 

Film; -E.K.  Royal  Ortho  —  Exposure  3  seconds  at  F.  32  —  Developed  in  D.K.  50. 


A  SUGGESTION 

To  reactivate  Dr.  Fallon's  idea  of  an  Encyclopedia  of  Bio'Photography  I 
should  like  to  propose  that  a  series  of  “Data  Sheets”  similar  to  the  one  above, 
be  published  in  each  issue  of  the  journal.  •  * 

Each  member  could  furnish  several  sheets- covering  the  work,  he  performs 
most  often-  and  which  he  believes  to  be  the  most  efficient  method  for  obtaining 
optimum  results.  L.-  B.  Brown 


B  PA  Louis  Schmidt  Award  Gititiqn 
Chicago,  1961  ; 

This  pleasant  interlude  gives  me. the  privilege  to  act  tor  the  entire 
membership  in  presenting  the  Louis  Schniidt  ‘Award  to  one  of  our 
outstanding  Fellows.  As  you  know,  in  order  to  gain,  this  recognition  • 
in  the  biomedical  photographic  field,  the  recipient  must  have  rung  the., 
bell.  This  can  never  be  said  so  truly  as  it  can  be  tonight. - 

All  of  us  here  have  arrived  at  our  successes  through  varied  routes.  • 
But  our  candidate  has  a  rather  distinctive  talent  to  serve  as  a  back'  •  . 
ground  for  his  love  of  proficiency.  In  spite  of  an  American  Groton*. 
Harvard  schboling,  he  is  a  member  of  the  exclusive  British:  Ancient  • 
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Society  of  College  Youths.  But  he  hud  to.  pull  strings  to  get  in.  For 
you  sec,  this  Society  is  devoted  to  the  difficult  art  of  pealing  hells  hung 
for  changC'ringing.  To  qualify’  he  had  to- ring  a'peal  requiring" 3  hours 
()f  musical  . and  athletic  skill.  •  •• 

There  is  only  one  gr(»np  with  mi)re  rigorous ‘tfualifications,  and  , 
that  is  .the  Modern  Society  of  Louis  Schmidt’ Award  Holders.  But 
here  you  do  not  need  to  pull  strings,  because  no  candidate  even  knows 
that  he  is  being  considered.  Instead  you  have  to.  pull  instructional 
photographs  out  of.  the  still  air  of  intangible  ideas.'  For  example,  the 
plan  for  a  teaching  film  is  very  much  like  a  tower  hung  with  bells. 

•  The  potentialities  for  numerous ’changes  exist  in  advance,  but  the  . 
creative  photographer  is  the  one  who  rings  the  peal.  The  techniques 
themselves  are  as  silent  as  bells  until  they  are  rung.  ’  • 

.  .  The  present  recipient  is  hot  only  eminent  in  that  which  he  has 
done  with  photography  .Tut  also  in  that  which’  he  has  done  for  photog¬ 
raphy.  He  is  an  active  member  —  spelled  with  capital  and  small 
“.A”  in  associations  like  the:  American  Writers  Association,  Pharma-  . 
ccutical  Advertising  Club,  Screen  Directors  International  Guild,  and 
Society  of  Motion  Picture  and  Television  Engineers.  Thus  like  most 
of  our  members,  he  extends  his  interest  to  communication  through 
motion  pictures.  In  fact,  he  has  been  the  General  Chairman  of  the 
American  Film  Assembly  and  held  offices  in  the  New  York  Film 
Council,  including  its  presidency.  He  has  also  presented  papers  on 
medical  photography  to  his  associates.  ’  ' 

.’For  our  own ‘Association  he  has  been  energetic  in  its  affairs  and  on 
the  Board  of  Governors  for  about  10  years.  It  is  safe  to  say  that  during 
some  of  our  difficult  periods,  the  BPA  would  have  felt  drastic  set-backs 
’had  it  not  . been  for  his  fine;  cooperation.  These  activities,  extensive 
help  at  our  headquarters,  and  the  use  of  his  studio  for  Board  meetings, 
have  been  warm  expressions  of  loyalty  to  the  BPA  on  the  part  of  Past 
President  Warren  Sturgis,  FBPA. 

•  H.  Lou  Gibson 
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Medical  ScIuhiI,  National  Naval  Medical  Center.  Ralph  L.  Isenburi;,  *  MOP 

.Mian  Rd. 

MKUHC.AN;  Detroit,  Oscar  F.  Stewart*,  8234  Meyers  Rd.  .  •  • 

NEW  Yi.)RK:  Brool(lyn.  Robert  M.  Schwartz,  (auiey  Island  Hospital.  Merricl(,  John  W. 
Welland,  120  Henry  Rd.  Torl^.  Miss  Shirley  Baty,  Memorial  C'enter,  444  E.  68  St. 

.\eu’  Torl^;  William  ('laiKirne,  106  p.  17  St.  }{ew  Torl^.  Dr.  ('harles  E.  PenK,  New  ^’ork 
Institute  of  Photography,  10  West  J3rd  St.  N^m’  Tor^.  Charles  F.  Schetlip,  M  D..  182 
E.  79  St.  Ro.slvn  HeiRlit.v.  Newton  E.  Meltzer.  67  Yale  St.  V'alfialla.  W.  Reid  Lindsay, 
Box  213.  •  •  .  . 


OHU);  Cleveland,  ('harles  P.  .Astorino,  14896  S.  Callatin  Blvd. 

PENNSYLV.ANLA ;  Philadelphia.  John  Webb,  vi’ebb  (annpany,  341.3  Walnut  St.* 

TENNESSEE:  -\a,>ihville,  Mayhew  E.  Koellein,  3801  Haywood  Court.  , 

W1S(X3NS1N:  .Milu'aultee,-' Charles  A.  Harris,  St.  Luke's  Hospital.  .  •  • 

C.AN.AD.A;  Halifax.  N.  S..  Leo  Diamond,  L7ept.  of  Medical  Photography,  Dalhousie  -Uni' 
"versity,  Victoria  General  Hospital.  Sa-sl^atoon,  Sa.sl^..  Miss  Mary  Farley,  Medical  Plm* 
tography  Lab.  University  of  Saskatchewan..  •  '  ‘ 

MEXICO:’  .Mexico.  D.F.  7.  Eu  carlo  Lopez  Ochoterena,  Biologo,  Sinaloa  No'.  7.3  *4. 
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#  '  A  section  0/  the  ]ournal  devoted  to  oUlclal  announcements,  chapter 

events,  and  other  matters  u/  historical  significance  to  the  Association. 


.•\t  the  iir.st  business  meeting  of  the  IVf’.A. 
in  ('hiCciKo,  Illinois,  Aiimist  2i,  I’Xil,  the 
President's’  report  covered  areas  ol  Journal 
editorship,  increased  ineinhership  services 
and  plans  for  proceedinj;  with  the  Standards 
and  ( A’rtification  prf)Krain  He  acknowb 
edned  the  efforts  of  Mr.  Massopust  and  Mr. 
LitRue  during;  the  past  two  years  and  an* 
nounced  the  accept.uice  by  Mr.  Massopust 
of  the  Board  invitation  to  continue  as  Editor. 
The  assembly  joined  the  President  in  his 
expression  to -Mr.-  Massopust  by  accorditiK 
him  a  risiiiK  vote  'of  thanks. 

The  major  part  of  the  meeting  was  de- 
voted  to  a  discussion 'of  the  Board's  recom- 
niendation  for  a  raise  in  annual  dues.  It 
was  moved,  seconded  and  carried,  that  the 


dues  be  raised  by  the  "recommended.  $3.50. 

It  was  ajtreed  to  amend  the  constitution 
to  prescribe  a  minimum  for  (auitributinj: 
Members  and  to  allow  the  Board  to  set  that 
minimum.  The  proposed  amemlments  will 
be  sent  to  each  member  and  a  vote  by  mail 
will  be  taken. 

The  1^62  Annual ,  Meetinn  will  be  held 
in  San  Prancisco  at  the  Jack  Tar  Hotel, 
beninninj;  on  Auj;  20.  Tom  Masterson  is 
the  neneral  chairman. 

The  meetinn  dates  for  the  1963  Antiual 
Meeting  at  Atlanta,  (Jeornia,  are  Aumist 
12-15.  The  Dinkler-Plaza  Hotel  will  host  the 
meeting.  Mr.  J.  Robert'  Dant  is  the  general 
chairman. 


The  headquarters  office  of  the  National  Society  for  Medical 
Research  has  been  moved  from  Chicanu,  Illinois  to  Rochester, 
'  Minnes<»ta  on  October  16,  1961. 

The  Society's  headquarters  have  been  in  ('hicaRo  for  1.51/2 
years. 

The  move  was  made  to’  take  fullest  possible  advantage  of 
the  leadership  of  the  Society's  new  President,  Dr.  Hiram  E. 
Essex  of  the  Mayo  Foundation  for  Medical  Education  and  Re¬ 
search.  The  move  also  is  expected  to  reduce  .some  operatinj; 
cjsts  while  bnnKing  better  operating  facilities. 

The  new  address  of  the  Society  in  Rochester,  will  be  111 
!  ourth  Street,  S.E. 
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loutnul  ol  th«  Blnlogirtil  Phologiuphlc  AaaocUitlon 


ANSCOCHROMK  TYPK  IWPUCATING 
niM  NOW  AVAIiABU: 


Ittnt  imitiillM  iiM  It  filljiitiriii  nmiliiiiii  hy  nmvffrul 
ptiii  iiiha  fii  i  hiiity 

liiU  Hohitlium 

Thtt  nmw  •  >  iiiliiihim,  imuiu  iil  i  u.nfuiit 

iiiiitiii/iir(iii«*i/  fiynlht*lli-  fr/fa  iW 

I'liii  /)»>  fiii/ot  iiiiii<r  (o  iiMiii/y  iiiiy 

lltfiilii  tlUiitttffii  imjiiliwtinxif  Mai  1(11.10  u/  lh*> 

pn)r/.4a  loilfio/.  11^  Mt*  (lliKiiifui  Milo,  lllf> 


AiiaiiM'hn'itia  PiipMiiiMiig  riiiii  Tyt>tt  S44,  u 
k^kSniin  lavai'iMl  ixWor  /iJni  liaaiijriaiJ  /ot  iMipiiixit 
Itiu  fH>»(Mva  ixWor  fiunsfHJiatKfaa  iiiiiJ  |Mi»Mlva 
film  atrip  originulN,  hua  t>aaii  iiiuiKititraii  tiy 
Aiiaixt,  Mliiytuinifoii,  Naw  York,  fha  ptinfo 
grijp/i/i’  iiiiiniitiictiuiiiv;  liiv/aioii  I'i  (iaiiarul 
Aniiiiia  I'ilm  ('oifH'riition, 

Anai'tH’hri'iiia  Typa  S44  la  ♦'*i'a/iaiif  toi  timk 
iiK}  "I'iow  iipa  ti\»ni  itiiiiiii  (Wiiiiiitiia  uiiii  <miy 
oiat>  {>0  iiaati  tor  iiuikiiiu  piinta  itirart/y  tioiii 
.i^Sniti)  imtiit^n  piotiiia  priMaotioii  piiiifa.  It  ta 
I'oriif'otihia  witti  AnatxH'firoina  ti/ni  unit  iii’iy 
tia  pnH-aaaait  in  Anatwtiroma  rtianiictila. 

AvuiJiihi/ily  1 1„( 

100  tt.  PHL  iiHiitimj)  ,,,$Li.bO 

100  it.  nU.  (rViyiighf  iivntiny) .  14. OS 

Ol.  lOilii  iaiivjf/ia)  f>ai  tt . iU 


JM,.  iia  'Hii*  ^ 


NFW  CXJMPACr  HOU.t'1 
PHO/trrOH  APAPTEH 


To  pn'vivia  ownoia  ot  Hoihi  I'ninaioa  tuivinu 
itaMii'tuitWa  hixvts  with  ij.  ivnifxn  t,  I'onvaiiiant 
tiiiii  tow  vwit  matrna  ot  pioiaotimj  thair  2*4* 
2' 4"  ixtior  tmnafKjraiii  iaa.  Holhi  hua  mat  in 
tn\hn'0ii  thm  naw  Holhi  proiattor  mtuptar 
which  pioiai'fa  thix^iiuti  tha  cxiniaru  viawing 
Ians,  with  tha  usiuii  ixiniani  tix'tising  of>ariition 

Fiitiraly  sa/t-contuiniKt  oiut  arnp/oying  tt  si* 
voit  3S  wott  unK>  Imih,  ttia  iiiiit  niatisina.s  on/y 
P''»P*4’'*4".  To  of>anita,  tha  toc'iiaing  IhxuI 
is  raniovavt  orut  tha  iiivartini  ainiani  insartaii 
infii  tha  ixiniam  trxinia  on  top  ot  tha  pw'iactor. 
It  tMxvcts  2*4,.stivtas  up  to  18”  agiui/a' .unit 
using  RoJiainar  tansas  np  to  3^'i‘  sgnura.  For 
fobla  top  prxi.'aotion,  a  tubia  top  sciaan  (18” 
xl8”)  is  availablm. 

Jhm  promotor  aJiif'tar  is  supp/iaii  wifti  <i 
iknibia  2^4*2*  4  sJida  carriar,  A.C.  ixrb/a  ond 
iunip.  List  pru'a,  $49. SO,  Slid#  oarriars  tor 
2''*2"  s/idas  atso  availabh  at  S2.S0  mach. 
Tabia  top  si'iaan,  $10.0(1. 
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NEW  AFCO  FEUTHON  FILTER  CARTRIDGE 
AVAILABLE  FOR  PHOTO  LABS 


Amarkkin  Fait  Cohipony,  Gianvilia,  Conn., 
has  annoitni-^t  that  its  naw  AFCO  Fantron 
Fr/tar  Cartrtdga  is  riow-baing  usa.i  with  axoei 


N*W  i’ldduClB 
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I7» 


/  midofi  I'illtit  (Jiiilihhim  <  <iti  hm  nu/>fi//w><  It) 
mxi  liiih  imtl»iili<ihlt>  /ujilli  hii, 

A'f'CO  f'mjition  I'llltti  ('fiitililijmn  aim  intuit 
Iroiii  clmmliiilly  /jiirti  iiyiillintir  llh-i  Itlln  tint  I 
II  ix>im  ol  Hjiiliilt/iM  ulmil,  Thu  llhtm  mm  itl  ijiil 
Inilii  ilmiilmi  miil  \iim  Imllmil  Inlii  ii  llllhr  limly 
til  iiiil/tiriii  ilmiiHlIy  (Mil/  Itxliiim, 

Thf>  At'('0  I'mnlmn  rmlihltjm  whifti  llln 
tnoiif  Bhiiulmtl  ctiiiiilBlHiM  iinmfi  Him  "miltjtj 
winm  "  inliii  l/ilm  ol  lllliiillini  mill  II  rmi  hm  In 
Bjnllmil  In  him  imiilni  timi.  Hum  wllli  ininininin 
imsIih  Hnn  o/  How  iiilm. 

I’liola  t>roi  »HnfiiH .  who  huvm  nnmil  Him  iimvy 
Ali'O  I'miilioii  I'lllmi  ('mlilili/oi:  In  Himli  fio 
iliii  llon  IliimB  impoil  Hull  It)  iiihllllon  lo  rlnm 
liii/  ilmvolofimi  III  mninhilon  /millcImB  mul  iiiuIIh 
solvmil  lin/niilllmxi-  In  Him  boImIIoii  .IIhoII,  i>nnif> 
film  him  hmnn  Imiiijlhmiinil  mul  Him  nmmil  loi  im 
fihirliuj  rmlrhliimB  lum  hmmn  i/imiilly  imijnrmd, 
III  Korun  liulimli  ItiH  whmim  lliinlil  lllllulloii 
inohlmniH  InifMimm-  mi  mxrni>lloiuilly  htuivy  ilm 
nuiiul  on  cmlihliimH,  immin  rn/xir/  Al'CO  I'nnlion 
rmlilihim  Him  him  hmmn  liuimminil  up  lo  nix 
llinmn  Hull-  ol  loiivniilloiuil  rmlihhimn  • 

Inioiinnllon  .(thonl  Him  Al'CO  I'mnlion  I'lllmr 
CmlihkimH  nitiy  hm  luul  hy  willlim  Ainmthi'w 
'I'mll  Coin/uiiiy,  2  illmijvlllm  lloml,  Olmiivlllm, 
Conn.  ■  -  ' 


■/SCO  INTHODUCES  NEW  ELECTHIC  EYE 
ISCOMAT  LM  Fl.9.  50MM  AUTOMATIC 
LENS  FQR  EXAKTAI  • 

I  SCO  Opllral  .Works,  Gollliurmn,  Germany,  Is 
now  Inirodnciriq  lo  Ihe  American  market  the 
new  Fl.9,  I  SCO  Mat  LM  SOrnm  lens  .  .  .  Ihe 
lirst  ol  a  new  series  of  Eleclrlc-Eye  Isco  Mal 
letuses  lor  Ihe  Exakla.  This  new  lens  Is  truly 
spectacular,  for  II  offers  the  advantages  of 


mi  Elertilc  t'ye'  ftholo  mlmi  lilC  exfuisnim  inmimi 
lens,  mul  yml  Him  inmimr  i  nn  he  ilehu  hmif  In 
smcoiuls  so  Hull  Him  Imim  iiuiy  hiiu  tlmi  os  o 
coiivmiilloiiol  Imiis, 

Thm  New  I  SCO  Mol  LM  L'lmrlilc  Fym  Imns  hos 
o  hiilll  In  limloni  imopmii ‘oiiloniollr  illophtogm 
Hull  Is  i  rjoss  conpimil  to  Him  "ilmlochohim" 
pholo  mimi  li Ic  inmImi  which  Ills  on  Him  lop  ol 
Him  Imns  When  Him  IscoMol  I.M  Imiis  with 
liimlmi  ottochmil  Is  (silnlmil  ol  Him  stihimi  I  to 
hm  pholiii/lofilimil,  o  nmmillm  In  Him  mmiml  moves 

10  o  inoikmi  Tim  coiiimio  i-iwiimi  Hieii  lines 
up  the  smcotui  nemille  ovmi  Him  llrsl,  mul  hy 
iloliui  this  milomollcolly  sets  Him  dlophiogm 
opnnliuj  for  Him  coitmi  I  mxfMisnte.  There  me 
{lo  colciihjllons,  no  Initicolm  smllliuis,  no  Ilium 
woslmil,  riiete  Is  also  o  vlslhlm  ilmptli  of  llehl 
■scole  luiiul  HutI  cholujes  .os  Ihe  illofilitoiim 
I'liui  Is  clujiuieil  from  one  opmilnim  In  onoHimr. 
Only'  Him  men  Hiol  will  he  nmeillo  shoip^ 
hmcomms  visibly  opfuiieiil  lo  Him  Fxoklo  ownmi 
ol  o  iilmicm. 

Thm  Isco  Mol  I.M  /’/.?/,.  hlhnm  Imns  Is  ft 

11  mlmment  ohIecHve.  It  hos  H  dlophroiim  slops, 
11.9,  2.H,  ftll,  b.h,  H.  II.  Ifi  mill  22.  The  Imns 
lociifies.  from  Inlltilly  flown  lo  211  liu  hns;  mul 
imtulmis  a  4S“.ftnqle  o!  view.  Heonlihilly 
llnisheil  In  hlork  with  chrome  Him.  the  Isco 
Mol  I.M,  SH  mm,  FI  9  lens  with  miloinollc  dio 
phroqrn  complele  with  pholo  Electric  F.xfsisntm 
Meier  Is  ftriceil  al  $ISH.  For  colorinl  htorhntm, 
write  lo  Fxoklo  Cotnmio  Conifuiny,  VHS  Hirtnx 
lilver  Hofiil,  HronxvlHm,  New  York 


'ANSCO  MEMO  MASTER  8MM  PROJECTOR 
FEATURES  ZOOM  LENS 


A  new  Rrnm  motion  picture  projei  tor,  which 
permits  a  200%  Increase  In  picture  size  with¬ 
out  moving  the  projector,  has  been  Introduced 
by  Anaco,  the  photographic  manufacturing  di¬ 
vision  of  General  Aniline  A  Film  Corporation. 
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ini’A  Voi.  a«.  No  .1 


N«w  I’rodiirlH 


Miinto 

<i  n»w  l.lnuti  JlvSrimi  foinl  !•!!«, 

nJ/ow/ny  fo  <li#  on  thm 

Hxipmit  •/oin.  Uni**  Hn  otitjtiuti  itlt»  wiJfionf 
nit'vJny  tlm  on#  /m  J).-  A  «/nyJ#  ifi#o 

nhif '  knol'.  «t>nfri'J»«  oi  slowdowti 

rtydlniK'imly  fn  on*»  unuM'di  tnoMon.  A  ulty  nio 
pr\i(#»  f(on  (MU  (iiOiiKt#d  <<»iwn‘fo  p#! 

jfiil  '‘(*iow  moNon"  wldnMtf  OU\pt,  diiniiiy#  <o 
fi/rn,  or  Jo««  of*  /(yfif  hvml, 

HtPvVrs#  (U  fron  wffiny  orf  f/i#  fnintf#i  i-onfro/ 
,knol'  f'#initl«  r#  v<#w  of  i*p#i  <iW  m-rntWH,  A 
fH'yirfnf  f>()_  <yrlm  ’rtK'h'r  t#wtn<fii  <j  ■<(l()fiH>f_ 
I##}  of  fWm  fn  fin«t  itfK'tnnfit 
Tfi#  M#nio  fuiJt  «'ffi#r  u»#<«f  f**iifnr#» 

for  »>ii#fr#*».  #nf<’vof'/#’op»rxrfU*n  f/iyfi 

0fffot#ru  y  f//ntnfn<iffon  jiy*f«>ni  ’yfv#«  I'rfl/funf, 
jx'Ji'rfnf  piofiit#*  M’lffr  to  i*ify»»  «/r<irpni».ir» 

.  .  4(HI  ^'l'f  iMfxrrlfy  tor  fronr  nf)inf#trnpf»»>f 
i*fu'w  .  .  .  o'nKflinf  ft.^itn#  j'o.tffionfny  Ipvmr 
1c#pfMi  plofin#.  fn  proofs#’  i>pff(\>l  ofiynrnwnf 
.  .  ,  .wfViivif#  profpoffiMi  lump  jrwffolt  provfif#,«t 
iprfrk  iirrtf  fn<'f#.ij«».<  /.imp  .Iff#  un.f 

♦’H.lf!  iinrioyfny'  l^rfy/if  ffylif  .finfnu  rf»wfn<<fnvj 
T/i#  M*»mo  M.ij«f#r  fi*  or'nif'.i.f,  luin.fifomo/y 
iiruf  /fyl)fH*«>folif  ;  .  .  Iphh  fill  in  10 
rH>iin.l.\  111  »#/f  tMn(.ifn«».1  oV-*#  ^^•lf/1  40(1  f.’.'f 

i*»#/ 

In  .i.f.lilion,  .'\nji.x'  will  spihi  n  I'h'l'l!  roll  ol 
Movifolmnim  S  ff/m  fo  all’npw  M«»mo  /'fof#.  for 
own#!*  iifHMi  i#.-#fpf  of  f/i#lr  i#.}f*fniffon  .xinf*. 
Tl\0  n#w  Ansix'  M#m.'  MoKfpi  f'io(#.'f.’r  i#f.if/* 
f.'i’  /#**  fh.in  $00.00. 

FAUSCH  6  iOMF  ANNOUNCrS  NIIW 
ZOOM  U'.NS  SUOE  PHOIECTOH 

Riiim'li-.’i  l.omf'  ho*  fii>f  onnoniu'#(f  fhof  fls 
n#\v  sliif#  pnvpi'tor,  1hp  Po/omofi.'  fi.Sh 
t.v  now  .ivof/iihl#  wffh  o  riN->m  hns.  This  n#w 
•  tens  jwmffs  up  M  .  hony#  In  pioi#.  ffon, 

^^fs^1n^'#  or  pfrfin#  sir#  .  .  #ff#.'fiv#/y  o. 

who)#  b.iff#ry  ot  hr.sps  in  on#.  Insffo.f  of 
r#c}uirfny  s#v#r.r/  ten*#*  pri.xnf  ol  frxmi  J20  fo 
$^0  #vr.  h,  fh#  fiMm  tens  allows  insf.inl  o.i 
ni*lm#nf.  for  smoll  rotmi,  l«rry#  rcnmi,  f.imf/y 
yrouip.or  lory#  oii.fipno#,  Th#  fo.\i/  tenyth  fs 
.xinffmiously  viirfoM#  frxVTi  fo  Th# 

tens  tetes.vf'#*  fo  tit  fh#  stanJani  .xniyiny 
.xrs#  of  fh#  Po/oin.iffo  P55.  and  fh#  prfo#  of 
fh#  ix.-'mptef#  proipitor  with  rtx>m  tens  Is 
JI40.Sl\ 

Th#  nxim  tens  odds  on#  moi#  fo  fh#  fony 
list  of  d#sirohte  /#iifur#s  of  fli#  ful/y^  oufo 
mofio  Ri/ortioffc  PSS.  Amony  fn#*#  or#  such 
ovfvonfvTy#*  os  f.nsfonf  slid#  ^ftfiny  wffhoiif 


fniy  i#movol,  ix'-mptef#  #lfmfiuif/on  of  slid#* 
‘'fx'Pf’fiiy"  oiif  of  fooiis,  on#  Iniffon  foiwoid. 
Ol  t#vPi*#  opoioffon  of  fli#  pio(#(  fof  or  hy 
ipiiiof#  I mifrt'l,  split  sPooml  wild#  r./iony#,  non 
spill  hays  ond  mony  riioi#,  Tli#  rniloi..offf  hvS.S 
1*  odv#iffN#d  o»  fli#  mosf  ixmiptef#  ond  l'#*f 
/'#hov#d  pioterfor  «m  fh#  morkpf.  With  fli# 
standard  h"  teiuj,  fit#  Rilomoffo  fi.S.S  s#||*  for 
SllO.f'O.  Ct'mptef#  fnfoimoffort  .xiii  f>#  hod  l>y 
wiffiny  Potisi'h  d  Lomf'  ln.'orfx'iof#d,  lfO(  li#»f#i 

N#w  y»Mk. 

Nf:w  Hourincx  wippangu:  cameha 

.  Closply  followiriy  fli#  Infrodinflon  of  fli# 
T#te  h'oltefftex  wffh  Z#/*»  Sonrior  14/t.lStnin 
tens,  ffiirtefyh  Hnniks,  Inc.  Is  now  showfii.j 
fh#  latpst  oddfffon  fo  fh#  Ifoltel  lino  fh# 
liolhi  Wfd#  Anyl#  ixim#ro  wffh  fh#  n#vv  7#l.s* 
Oisfiiyoii  14  '!>5nnn  tens. 

This  n#w  wfd#onyte  ixirii#ro  Is  sfmlloi  In 
d#sfyri  ond  of'#rofftin  fo  fh#  T#te  ffoltei,  hiif 
will  IKS#  fh#  n#w  sprips  #4  ori'wssortes.  An 
#*fxisur#  m#f#r  <xin  rpadilv  h#  fnsfolted  If 
dpsitpd.  Th#  hcHxf  t*  Instantly  i#movol>te  fo 
allow  us#  of  fh#  f>#rf#<  f#d  Holtef  prism  flnd#t 

Th#  n#w  Df.sfoyon  tens  fs  7  «tem#nf  oir 
.s|xio#<f  rxinsfiuoffon,  on.f  of  full  opsifui#  fh# 
tens  ixiv#!*  o  lipid  ol  71"  with  niuAntally  Imp 
rpitohitlon.  Th'p  tot'iislng  rony#  <ov#rs  from 
inffnffy  down  fo  24  Inch#*. 

Wifh  fhf*  n#w  cnmpra  fh#  pro/psslonal  and 
all  ofh#r  Roll#!  #nfhusfosfs  now  hov#  a  d# 
p#ndabte  Roll#!  ovdflohte  for,  oil  fh«fr  work, 
wh#fh«r  normol,  wldp-anqlp,  or  for  tel#  r# 
yiifr#m#nfs.  hlsf  $399.50.  , 


N»w  Prociiiria 


rol.AHoin  iNTNonucr.s  man  conthast 
THANUrAHlINCY  HIM 

A  hlijh  rttDlntitl  frdtinpii/nrii  y  tllin  Ihul  (>/•> 
</iii  PN  him  k  iitui  whilo  n//i/pm  .in  III  (Ion)  mpc 
oiiiln  inn*  /ipph  IiiUiuIih  nd  Ini  nun  wllli  /‘nliirnhl 
l.niiil  Cl iiimti in 

Cnnlunnlml  nn  Tyi>n  I  Hi  I.  I'nhil.liin  I'lnlm  - 
i/dii  ruin,  f(|p  hlijh  rniilhinl  innlnilnl  In  hlnnl 
Ini  ■njiy/iii;  rliiiiln,  c/*dpii«,  Him  niul  nnijlntmi 
Inij  ilinwlntjn,  hnnk  iimjnn,  imwni>itfmi  Imii 
nimnin  mnl  nllmi  Inlinhit  ly/m  iiilwnik  wimin 
nliiiii'  Jilm  k  mill  wliltn  rniiliiinl  with  im  inhl'lln 
limy  Inimh  In  ilnnliml.  ■ 

Tim  I’nIiiLltm  I’mlnt  linn  I'llin  luin  n  nimml 
mllmi  nl  HUH  (AHA  ihiylhilil  P'lnlvnlnnll  Hm  li 
Him  mil  I'lnilninM  nhilil  .'H'ixC4liiili  Imiifi 
)  oil  Pill  iPM  im  linn  In  Mhinihiiil  hinlpin  nlhln 

>'hi/pifof«. 

iimnipnloil  mill'll  vnlim  In  S'l.'IU  ;>p»  mil, 

Ni:w  r.DNAi.iTi:  sm:n  ai/ini: 

HAS  I.ATHST  USTINGS 

llminl  nnw  tind  i  inin  imrkpil  with  llm  hilnnl 
/infill.;/,  nl  ril.THHH,  AHAI'TI'.IIH.  HtlNHlIADir, 
mill  HCIII'.W  IN  I'll.TI'.HH  Ini  nil  ly/mn  nl  cmn 
Plan  mill  hnnun,  llm  IIDNAI.ITI:  Hr/.i'H  ( ll/ini: 
In  nijw  avnllnhlp  llnnmjh  ynnr  Ininl  I'.ilnnl.llp 
dinlilhninf. 

Tim  H-l  /Hii|p  ipIpipiivp  i/iiIiIp  alnn  Inrinilpn 
II  co/iip/pfp  ifnlrk  ipIpipiii  p  Tll.Tf.'H  tnul  I’OH 
TJIAIT  I.I'.NH  Inininialinn  miil  rlimln  lU'.CTION, 
l>lnn  Iniimilmil  Imln  iilnmt  llm  imw  I'.liNA 
IITi:  INHTA  ITT  HYSTTM. 

KAiAHT  ACQUIlWS  TSI 

Tpi  hiilc il  HpivIcp,  Inc.,  a  Ipmllnti  inmnihir 
IntPi  nl  nfypclnl  (mipn.'tp  /ifo/pfiofn,  wan  fini 
<  fiu.sPii  hy  llm  Kalml  C.nnipmiy,  Inc.,  In  a 
ninvp  In  InitliPi  pxpmul  ll.n  acllvlllpn  In  llm 
mulln  vlsnal  IIpIiI.  U  wan  annnnnrtHi  lhal  THI 
nlllcially  Ininn  llm  Kalail  lainlly.nn  SppIpinhPT 
I,  ififii.  Tim  coinptiny'n  inanniarintina  larlll 
IIp.u  and  vlllcen,  ^low  liPadifiiatlPiPd  In  Farm 
iihilnn,  MichUfan,  will  Im  rnovpd  to  KalaiTn 
hcnm  In  f’lainvilin,  Coniwcllrnl. 
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m.THA  CI.OSF.UP  PHOTOGHAPHY 
WITH  THF.  AI.PA 


Tim  nfmclal  Mirplal  Imiinahlp  nlr/ijp  wllfi" 
rnndpiinpr,  liln  dlaphraijm.  tnlitni,  ami  liann 
iMiiPiil  fjiannplalp  fipiinlln  llm  lakimj  ol  pxIipiiip 
I  Innm  npn  with  Irannintllmd  llahl.  Altai  hahlp 
to  llm  AI.PA  Marrnnial  Clnnm  np  nimid  and 
nnmd  with  llm  AI.PA  dSrnrn  Him.) Ip  Ipnn  Up 
IIpx  ratimta  pipilpppd  wllli  l.nminar  HSmrn 
l/3.!>  nppi  lal  cinnp  np  Ipnn  (phin  pxlpnnlon 
liilmn  and  ijpllnwn)',  II  pprmlln  ph  lurp  lakimr 
'al  tPiirndnclInn  rallon  IrorU  1:1  np  In  10:1 
niaqnlllralinn,  hridqinq  llm  qap  Imlwppn  tpq 
niar  c/orie  npn  (Inllnlly  lo  1:1 )  and  Phniowl 
rmqraphy  110:1  In  1500:11.  Prlcp:  $119  90., 
Dinl.:  Karl  IIpIIz  Inc.,  TOO  l.pxlnqlon  Avprnip, 
Npw  York  17.  N.Y. 
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^  FELLOWSHIP  PROCEDURE  ~ 

] 

1  M«mb«n  may  propoM  ior  Fellowship  In  the  BPA  other  members  whom  they  consider 

9  worthy  oi  recogniiloa.  To  be  eligible  (or  Fellowship  a  oandldate  must  have  bees  a 

1  member  oi  the  Aseodatloa 

ior  iive  consecutive  yeors  and  must  possess  one  of  more 

1  oi  the  iollowlng  qualliieotloiie: 

1  Superior  craitsmanshlp  in  still  or  riiolioii  picture  photography  oi  biological  subjects. 

1  Ability  In  photographic  research  in  new  methods  or  moterlols. 

1  (These  require  subsalsslon  oi  evidence.) 

1  Meritorious  contributions  to  hiologlcol  photography 

overall  through  sustained 

1  organisational  work. 

1  Two  sponsors  ore  required. 

The  sponsors  should  be  well  acquainted  with  the  candidote's 

1  work  and  ready  to  iurnish  the  Board  vrith  details  oi  his  experience  ond  achievements. 

1  Those  who  vrish  to  sponsor  a  member  whom  they  believe  to  be  eligible  should  request 

1  a  Fellovrship  Application 

iorm  Irom  the  Secretary  oi 

the  Fellowship  Committee: 

1  Mrs.  Morla  Ikenberg.  University  oi  Illinois.  804  W.  Adams  Street,  Chlcogo  7,  Illinois. 
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